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A German Electric-Omnibus Trolley Line. 
By J. B. VAN BRUSSEL.* 

Two rail-less electric omnibus lines (K6hler’s 
designs) have recently been opened in Bremen, 
Germany, and present many interesting features, 
a few of which the writer has set forth below. 
Both lines are about two miles long; the distance 
is covered in twelve minutes, with a maximum 
speed of 15.5 mi. per hr. 

The cars (Fig. 1) are of the ordinary motor- 
‘bus type with imside seats only. The overall 
length is 21 ft., height 10% ft., and width 7 ft. 
The wheel base is 18 ft. 
There is seating accom- 
modation for 20 passen- 
gers, and the car weighs |__ 
8.2 tons when empty and 
47 tons when full. The | fas 
electrical equipment of 
the cars consists of a 
single direct-current se- 
ries-wound motor set axi- 
ally along the longitudi- 
nal center line of the car 
and geared to the back 
axle. It has a normal 
rating of 18-HP., but may 
be operated up to a max- 
imum of 35-HP., at 650 
r.p.m, 

The controller is of the 
ordinary drum type with 
magnetic blowout, and 
has five running steps 
and two braking ones. It 
is interlocked with the 
two foot brakes in such 
a way that, putting either 
of these on automatical- 
ly cuts off the supply 
of current and keeps it 
off until the brake has 
been released and the 
Controller hag been 
turned back to the start- 
ing position. Some of 
the necessary speed vari- | 
ation is effected by coup- 
ling the motor field coils in parallel and in se- 
vad and the rest by series resistance in the cir- 

One of the most interesting points about these 
lines is thé method adopted for collecting the 
current from the overhead wires. The two wires 
are arranged with the negative vertically over 
the posi'ive, instead of side by side. This gives 
& simply overhead construction of; good general 
“PPearance. As only one pair of wires is pro- 

*P. 0. cox 161, Brussels, Belgium. = =—=—~=S* 

























































vided for cars traveling in both directions, ’buses 
meeting one another on the road have, conse- 
quently, to stop and interchange their collec- 
tors. But this involves merely opening a plug 
connection and causes a delay of only from 12 to 
15 seconds. The overhead lines are of grooved 
wire 63 sq. mm. in cross-section area, and are 
set 11 ins. apart vertically. They are suspend- 
ed at intervals of from 88 to 98 ft., with addi- 
tional distance pieces at about 30-ft. intervals. 
Fig. 3 shows one of the suspensions with the 
collector. The following description of this con- 
struction applies also to Fig. 4: Insulated bolts 





FIG. 1. A BREMEN ELECTRIC OMNIBUS LINE. 


carry the clamps @¢ for the wire i, and the whole 
is supported in the C-shaped forging, which. is 
provided with three lugs for the suspension 
wires. These wires are attached to poles through 
insulators so that the usual double insulation is 
provided. The negative wire is earthed every 
1,000 meters, and, being the upper wire, it forms 
a certain protection for any broken telephone 
wires which may fall across the line. The posi- 
tive line is provided with lightning arresters at. 
1,000-meter intervals. 
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The collector for this work must be light and 
yet very flexible to side pulls, so as to avoid 
straining the wires unduly when the car has to 
move from side to side of the road to pass other 
vehicles. Also the connection to the car must be 
very flexible and must adjust its length auto 
matically to meet the varying conditions. To 
meet these demands, the design shown was se- 
lected. The collector itself is a combination of 
over-running trolley and under-running bow. The 
two trolley wheels at the top are 12 ins. apart, 
and are carried on a C-shaped arm which also 
carries the aluminum bow collectors for the low- 

er wire, the upper and 
- lower carriages being in- 
sulated from one another 


vy y at @ and b. The cen- 


nm tral carrier ¢ has two 
zs ©) iT ll-in. hinged arms at- 
. \ tached to it which carry 


the two aluminum bows 
g at their ends. The 
springs h exert a pressure 
of about 3% Ibs. against 
the wire, and they allow 
the bows a limited up- 
ward and downward mo- 
tion of 6 ins. The whole 
collector is free to move 
a considerable distance 
from side to side with- 
out danger of damage. 
This motion not only 
prevents side strain on 
the lower wire, but also 
enables the aluminum 
bows to wear uniformly 
all over instead of in 
grooves. 

The weight of this col- 
lector is 12 lbs. In order 
to ensure smooth run- 
ning and freedom from 
jerkiness, the collector is 
connected to the cable 
from the car through a 
pair of 2-ft. hinged steel 
tubes k. The end of one 
: tube m is connected to 
the lower bow carriage through flexible cables 
d, and a double-pole swiveling contact-maker f/, 
while the other end m is connected to the car . 
through one conductor of the double cable p and 
a cord to take the stress. The other conductor 
of the car cable runs continuous through the 
tubes, around the joint and swivel and up to the 
trolley carriage. The hinged tubes are normally 
closed together under the action of the spring 
q, but when the car starts, turns, etc., the arms 
open more or less, and prevent shocks being 
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FIG. 2. CROSSING OF DOUBLE AND SINGLE OVERHEAD TROLLEY LINES. 


transmitted to the collector itself. 
ing cables pass down an upright arm on the top 
of the car to a _ spring-controlled cable drum, 
which keeps the cable taut, and from which the 
current is conveyed to the motor through rub- 
bing contacts. The whole arrangement has been 
found “quite satisfactory in practice.” 

As shown by Fig. 1, a double-track tramway 
line crosses the route of one of these ’bus lines. 
Special overhead construction was needed at this 
point, as shown in Fg. 2. Both lines were 
made dead for four meters from the crossing 
point by the insertion of ordinary section in- 
sulators in the case of the tramway lines, and 
by the interruption and insulation of the ends 
of the positive wire at e in the case of the 
rail-less line. The ends Of the wire ¢ are 
attached through strain insulators at Db to 

_ the support of the tram wire @. A small gap, 
14% ins. wide, is the cross-piece at ¢, 
through which the arm of the omnibus collector 
can pass. 

The four-meter-radius 
crossing-place 


The collect- 


left in 


dead interval at the 
has normally to be got over with- 
out current; but if, by accident, a "bus should 
stop on the dead section, it is only necessary 
for the driver to draw the collector by hand 
either forward or backward on to the live por- 
tion of the line in order to obtain a supply 
again. 
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Graphical bid of Shoes for Bands “ 
Wood-Stave Pipe. 


By E. A. MORITZ.* 


Probably few engineers other than those con- 
nected with companies making wood-stave pipe 
are ever confronted with the problem of design- 
ing or analyzing the stresses in a shoe or clamp 
for the bands of such pipe. Occasionally, how- 
ever, the problem is encountered; on these occa- 
sions the following graphieal method will be found 
useful. The method is explained by selecting a 
concrete example and working out the problem 
in detail. 

The shoes are made of cast-iron, malleable iron, 
or steel. The present analysis is applicable to all 
of these materials as long as the same general 
form is used, the only change necessary being 
in the unit-stresses. Malleable iron seems to be 
the most popular and best adapted for this pur- 
pose, and this material is used in the following 
analysis. 

REQUIREMENTS.—The 
are: 

1. The maximum bearing pressure of the shoe 
on the wood shall not exceed the maximum 
strength of the wood in crushing across grain. 

2. The shoe shall be capable of developing the 
full strength of the band. 

GOVERNING CONDITIONS.—The maximum 
stresses in the band and the maximum pressures 
on the wood occur during the process of cinching 
or drawing up the band, when the stress in the 
band may actually approach the ultimate. At 
such times the stresses in the two ends of the 
band are unbalanced, the difference being taken 
up by friction of the shoe on the wood. But it is 
possible for a band to be stressed excessively 
under service conditions, so that the stresses in 
the shoe should be determined also for the case 
when both ends of the band are stressed to ulti- 
mate strength. The pressures on the wood need 
not be analyzed for this case, as the base of the 
shoe has a much greater area than an equal 
length of band and excessive indentation need 
not be feared. The only danger involved in ex- 


general requirements 


*Su nnyside, Wash. 


cessive pressures on the 
wood is that the pressure 
at the heel may become 
so great as to dig into the 
wood, thus injuring the 
stave and interfering with 
a proper adjustment of 
the shoe on the pipe. 

ASSUMPTIONS. — It is 
assumed: 1, That the 
point of application of the 
pull in the band is at the 
center of the head or nut, 
and that the direction of 
the pull is~in the direc- 
tion of the center line 
of the band; 2, That the 
stresses lie in the same 
vertical plane; and 3, 
That the angle of friction 
between iron and wood is 
45°. 

DATA.— The 
assumed for 
is the 
for a 


problem 
illustration 
design of a shoe 
%-in. round band 
to be used on a $8l-in. 
(inside diameter) pipe. 
The thickness of the staves is taken as 2 ins., 
which makes the outside diameter 35 ins. and the 
radius of are of the bottom of the shoe 17% ins. 
The ultimate strengths are assumed to be: 


Lbs. _ 
tension 


compression 
Douglas fir staves, compression across 


Steel 
Malleable iron, 


The cinching end of the band is upset to 9/16- 
in. diameter and has cold-rolled threads. The 
type of shoe used may be seen from Fig. 1, which 
shows the final result of the design, or from the 
view Fig. 2. The dimensions given in Fig. 1 are 
the quantities to be determined. 

PROCEDURE.—Lay off an arc f e g, Fig. 3, 
with a radius of 17% ins., and draw the two ends 
of the band in position, allowing about 1/16-in. 
clearance between the button head and the wood 
and 1/16-in. between the button head and the 
threaded end of band. The bearing face for the 
nut, B V, is made long enough to afford a proper 
bearing for the nut and washer, and the top 
thickness Z V should be not less than about 
\%-in. 

Draw the center lines of the two ends of the 

bands and from their point of intersection at @ 
lay off to scale ace = 11,800 Ibs., the ultimate 
strength of the band. Draw cb parallel to ad 
and draw ab at an angle of 45°, with the radius 
of the pipe through @. 
The resultant pressure of 
the shoe on the pipe when 
the shoe is on the point 
of slipping is represented 
by ab, which scales 7,000 
lbs. 

Next draw a trial base. 
The band should clear 
the base of the shoe at 
the heel f, Fig. 3. For 
convenience, the fave Bg 
is made parallel to the 
radius of the pipe 
through @. The width 
of the toe is  deter- 
mined by the  neces- 
sary clearance for the 
button head and _ the 


base width of the side Sectional 


Trolley Suspension. 


Current Collector. 


FIGS. 3 AND 4. DETAILS OF TROLLEY SUSPENSION AND CURRENT 
COLLECTOR, BREMEN, GERMANY, 


webs of the shoe. The sum of these is assumed 
as 1% ins.; and the base made of uniform over- 
all width equal to this width at toe. At the heel 
the base is solid, while in the center portion it 
consists only of a narrow strip at each side: the 
solid part of the heel is made 1% ins. long. 

The area and location of the gravity axis of 
the base are readily determined analytically. The 
moment of inertia can also be computed, but is 
found with greater facility by graphical method 
(see Johnson, Bryan and Turneaure’s “Theory 
and Practice of Modern Framed Structures,” sev- 
enth edition, page 128). In the diagram of the 
base, in Fig. 3, the hatched portion represents 
the supplemental area called for by this method; 
to avoid a complication of lines construction lines 
are not shown in the drawing. The area of the 
base is found to be 6.06 sq. ins., and the moment 
of inertia 15.70 ins. 

The resultant band-pressure of 7,000 lbs. strikes 
the base at a perpendicular distance of 0.36 in. 
from the gravity axis. The moment due to this 
eccentricity is 7,000 x 0.36 = 2,500 in.-lbs. From 
the flexure formula S = Mc/I the increase in pres- 


‘sure at the heel due to this moment is 2,500 2.14 


~ 15.70 = 340 Ibs. per sq. in. The uniform pres- 
sure on the base is equal to al, the normal com- 
ponent of ab, divided by the area, or 5,000 +-6.6 
== 825 lbs. per sq. in. The total pressure at / 
then is 825 +340 = 1,165 Ibs. per sq. in. As this 
is slightly less than the allowable ultimate stress 


Section Section 
A-A. BB 

End 
Elevation 


FIG. 1. DRAWING OF 
| MALLEABLE-IRON SHOE FOR 
a ¥%4-IN, ROUND BANDS OF 31-IN. 
- WOOD-STAVE PIPE. 
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— 
he bast designed is considered satisfactory. 
0 str ileulation is not rigidly exact, as the 
wood is stressed almost to its ultimate, but the 
s ae is 11 and is on the side of safety. 

‘onst? a moment diagram as in Fig. 4, in 
which vertical distance from any point on 

to tl joment curve represents the sum of 


s of all external forces to the left of 
. 00 These forces are the base pressures, 
-) are readily calculated with the aid of the 
rram in Fig. 3; for this purpose a 


agra stress intensities is convenient, bit is 

+ shown here. Two moment curves should be 
nade for the stress conditions shown in 
rig 8 al ne for the condition of ultimate stress 
n both ends of bands. The web sections are then 
., be designed for the condition giving the greater 
moments 

Assume several cross-sections of web, of differ- 


ent heights, one being shown in Fig. 4. Deter- 
sravity axis, moment of inertia, and 
oment for each. These are found in 
r previously mentioned. The scale used 
niently be several times the actual 





size. The resisting moment is now found from 
the formula M = SI/e, where S is the ultimate 
strength of malleable iron in tension (48,000 Ibs. 
per sq. in.), and ¢€ is the distance from gravity 


wxis to the extreme fibre on the tension side, this 
ving the weaker side. This calculation again is 
not strictly accurate, because the formula does 
not apply beyond the elastic limit, but the method 
produces the proper balance between band 
strength and shoe strength for working stresses, 
which is the ultimate aim. 

As an example of the procedure take the section 
shown in Fig. 4. The resisting moment of one 
web is here found to be 6,760 in.-lbs.; for two 
webs 13,500 in.-lbs. Enter the moment diagram 
with M 13,500 as argument, and draw a hori- 
zontal line to intersect the moment curve at h. 
From h draw the vertical line hm. Draw mn 
perpendicular to the base, and of length 0.73-in., 
the distance from the gravity axis to the ex- 
treme tension fiber of the section. With m as a 
center and with radius 1.02 ins., the distance 
from the gravity axis to the extreme compression 
fiber, describe an are. Proceed similarly with 
the other sections and obtain a series of such 
ares, It is evident that the depth of web must 
be such as to inelude all these arcs. The broken 
line represents the top of the required web, but 
for practical reasons the solid line is adopted. 

In the above method moments of external forces 
are taken about the base of the section, whereas 
to be strictly correct they should be taken about 
the neutral axis. The error from this source is 
slight and if it is desired to test a section exactly 
it may be done as in the following example: 

Pass any section fr 
through the critical part 
of the web and draw it 
out in a similar manner 
to the other seetions. - Lo- 
cate the gravity axis 
and determine the mo- 
ment.of inertia. Plot the 
position of the gravity 
axis t and drop a perpen- 
dicular to re to intersect 
the moment curve at p. 
Then py is the moment 
of external forces to 
the left of the section 


about the neutral axis. 
With th bending mo- 
ment and the properties 


of the section known the 
Stresses are readily cal- 


culated. Other sections 
may be treated in a simi- 
lar manner. The region 
of minimum strength in 
the shoe < known by the 
Proximit; of the ares to 
the top the web, and 
i any shoe only the 
sections 


; the neighbor- 
hood of -s need be in- 


Yestigate by the exact 
Method 
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Fig. 2. View of a Shoe. 
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Bottom . Diagram. 


Fig. 3. Layout of Shoe, and Base Diagram. 


The sections as determined above are suffic- 
iently strong, but this does not necessarily mean 
that a section of less weight would not be just 
as strong. Just as in any other structural shape 
the width of the section might be diminished 
and the depth increased and the same strength 
maintained. Two or more analyses as above 
should therefore be made in order to obtain the 
most economical design. 

PRACTICAL REQUIREMENTS.—The | thick- 
ness of the base at the heel f, Fig. 3, is usually 
made about \%-in. The only stress that acts on 
it is the pressure from the wood, which causes a 
bending stress. But -in. or even less thickness 
is probably ample for this in any case; the stress 
can readily be calculated if desired. The shape 
and dimensions of the head g B V Z W, Fig. 3, 
‘are fixed by the necessary clearance and bearing 
surface required for the bands, and the width 
of base is also primarily determined by this re- 
quirement. The section at B is often subjected 
to great stress during construction on account of 
a tight fit of the band in the slots and it should 


kay 


ao eS 


wonea= [QB --onnneenennnne = 


ky 
Area of shaded Part of 

Section =I6A int Formula [=k®A, 
M= Resisting Moment int Inch 
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46,000 Ibs. . in. for 
One Web of Shoe. 


FIG. 4. MOMENT DIAGRAM OF BASE PRESSURES, AND DETERMINA- 
TION OF WEB HEIGHT FROM ASSUMED SECTIONS. 
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therefore be made comparatively heavy 
theoretically it takes no stress. 

It is evident that the cinching end of the band 
should not be in contact with the base at f. The 
face BV should be drawn in at B about 1/16-in 
more or less, depending on the size of the shoe 
in order to keep the band from springing out of 
the slot during cinching. A minimum of \-in 
is generally used for the thickness of the top of 
the web and the bottom is made sufficient to pro- 
vide the necessary strength 


although 
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Results of the Use of Energy Meters on 
Tramcars in Cape Town, South Africa. 


In a paper before the British Institution of Civil 
Engineers (printed as No. 3912 in the Proceed- 
ings of the Session 1910-11, Part II.), Mr A. S 
Giles gives the results of using wattmeters fo. 
measuring the actual energy consumed on the 
tramcars of Cape Town, South Africa 

The particular type of wattmeter used was 
specially designed to withstand the vibration of 
a car and seems.to have been quite satisfactory 
The lower pivot, instead of being solid with the 
irmature spindle, is 
steel and 


made of highly tempered 
carries the weight of the armaturé 
through a spring. The jewel of this pivot is ot 
itself spring-supported so that under vibration 
the jewel and pivot move up and down together 
Vibration is absorbed in the two springs, and 
hammering of the pivot on the jewel does not 
take place. It is interesting to note that in this 
case the use of energy meters has been pre 
ferred to the various other recorders, notably th 
time-of-coasting clock in use in New York and 
in sOme European cities (Eng. News, July 14 
and Oct. 27, 1910.) 

It was ascertained that in Cape Town the sam: 
car, driven under similar conditions and over the 
Same route, showed a difference of 40% in the 
energy used by various motormen. Tests with 
specially equipped cars were made to find the 
causes for waste of energy. These showed that 
the trouble was largely faulty stopping and 
starting. For instance, some 14% of the energy 
required for starting was wasted by faulty ac 
celeration, and energy was also 
wasted when approaching a stopping place by 
unskillful coasting or none at all. 

In order to encourage more economical running, 
a bonus system for motormen was instituted. 
For each section of the system a reasonable 
energy figure was established, and all men aver- 
aging this figure during the week received a 
bonus of 62 cts. A careful log of meter readings 
and mileage is kept for each motorman driving 
the car. The results for each man are posted 
each week. The attachment of meters to all 
cars and the bonus system have led to a marked 
decrease in the power used and in the main- 
tenance of equipment cost. A few items are 
shown in the accompanying table. For instance, 
there was a saving of 41% on maintenance of 
brakes and 14.8% in the average power con- 


unnecessarily 


sumption. 

IMPROVEMENT IN OPERATION OF CAPE 
TOWN CARS AFTER INSTALLATION OF 
WATTMETERS. 


Before After 
adop- instal- 
tion, lation, 
miles. miles. 


Average life of armature-bearings..23,450 33,766 
Average life of motor-pinions......27,883 31,916 
Average life of axle-bearings......58,750 92,333 
Average life of car-wheels......... 45,833 55,833 


2,2 
Expenditure on brake-shoes........$1,595 $941 
Average power used in 12 months 


KW-hrs. per car mile............ 1.814 1.546 
De 
Coasting Vessel with Crude-Oil Engines.—The 


Ardrossan Dry Dock: & Shipbuilding Co., Ltd., 
Ardrossan, are building, for a Glasgow firm, a 
coasting vessel of 142 ft. x 25 ft. x 10 ft. 6 ins, 
draft, and the engine contract has been secured 
by Douglas, Primrose & Co., Engineers, Glasgow, 
for a four-cylinder “Bolinders” direct reversible 
crude-oil engine, of approximately 500 I. HP.— 
that is, of sufficient power to give the vessel a 
sea speed of 8% knots. The vessel, if fitted with 
steam machinery, would carry 420 tons, but the 
saving in weight and space occupied by the oil 
engines increases this te approximately 4380 tons. 
Steam steering gear, steam capstans and steam 
winches are being fitted, and these will get their 
power from a donkey boiler, fed with the same 
oil fuel as used in the main engine.—‘“Engineer- 
ing.” 
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The Measurement of Soil Evaporation Under 
Arid Conditions. 
By CHARLES H. LEE, Assoc. M. Am. Soc. C. E.* 


A subject of vital importance to water-supply 
engineers throughout the West, and in fact to 
any engineer engaged in the study of ground- 
water supplies, is that of soil evaporation. 
Ground-water which annually escapes into the 
atmosphere by this process from damp lands 
situated in the arid portion of the United States, 
if made available for human use, would irrigate 
much desert land which now lies idle, as well as 
furnish many small cities and towns with water 
more reliable in quantity and quality than that 
now derived from surface supplies. 

The city of Los Angeles, in connection with 
the development of a water-supply for the 
aqueduct, has been carrying on experiments in 
Owens Valley, Cal., to determine the annual 
depth of evaporation from damp bottom lands 
for varying depths to the surface of saturation. 
The results of one year’s observations are now 
available and have led to some interesting con- 
clusions. A description of the method of meas- 
urement and discussion of the data obtained are 
presented in this article. 

The rate of evaporation from soil depends upon: 
(1) the temperature of the air and soil, (2) the 
quantity of moisture already in the immediately 
surrounding atmosphere, (3) the amount of mois- 
ture in the surface layers of the soil, (4) the char- 
acter of the vegetation and other soil covering. 
Temperature has the same effect upon evaporation 
from damp as from a free water surface 
and is the most important variable factor to be 
considered. The annual periodicity in evapora- 
tion rate results from the similar characteristic 
of temperature variation, and the rate during 
each 24-hour day also shows the influence of 
temperature. The amount of wind movement 
the humidity of the atmosphere in imme- 
diate contact with damp soil surface are often 
of primary importance for short periods of time, 
but they occupy a secondary place when periods 
of more than a few days are considered. 

The most important factor influencing soil 
evaporation is the amount of moisture in the top 
layer of soil. Experiments by the U. 8S. Depart- 
ment of Agriculture have fully established the 
fact that the loss of moisture from soil occurs 
from the soi] grains at or near the surface which 
are in direct contact with the atmosphere. Hence 
the total amount of precipitation and the fre- 
quency with which it occurs, the depth to per- 
manent ground-water surface, and the capillary 
characteristics of the soil are subjects intimately 
connected with soil evaporation. In a region of 
frequent precipitation the surface layer of soil is 
moistened at short intervals from the atmos- 
phere, while in an arid region moisture in the 
soil is derived from water flowing upon the sur- 
face or from rising ground-waters. The capil- 
lary qualities of the soil determine the amount 
of precipitation or surface water which the soil 
will absorb, its rate of progress downward, and 
the amount which will be drawn back to the 
surface. It also determines the rate at which 
water will be drawn upward from a permanent 
ground-water surface, and the maximum depth 
at which capillary connection with the top layer 
of soil can be maintained. The depth to per- 
manent ground-water surface determines the ex- 
tent to which subterranean waters will be drawn 
upon by the process of soil evaporation. 

Vegetation introduces a fourth factor into the 
problem of soil evaporation. Its influence is ex- 
ercised in three ways; first, in the process of 
transpiration by which water is absorbed by 
plant roots and carried upward to the foliage 
where it escapes from the breathing pores; sec- 
ond, by protecting the soil surface from the 
direct rays of the sun and from wind movement; 
third, by the accumulation of dead root fiber in 
the soil which makes the soil texture more open 
and provides channels for the movement of 
capillary water. Transpiration is the most im- 
portant of these effects, and is the means by 
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which a large volume of water escapes into the 
atmosphere from the soil. It is most active 
during the growing period of a plant, but con- 
tinues as long as the foliage is green. It differs 
with the species of plant, and with the same 
species when existing under different conditions 
of light, atmospheric pressure, soil texture, and 
available moisture in the soil. For a_ species 
growing in a given locality, light and soil mois- 
ture available to the root system are the con- 
trolling factors. The depth to which certain 
plant roots will penetrate in search of water is 
an important element in connection with the lat- 
ter factor. The effect of shade is to reduce 
evaporation from the protected soil surface. Dead 
root fiber in the soil tends to increase the power 
of the soil to raise ground-water to the surface. 

The conditions under which experiments were 
carried on in the Owens Valley are distinctly 
arid. The number of storms each year which 
yield precipitation over the floor of the valley 
averages five; and the amount of moisture fall- 
ing at any one time seldom exceeds 1 in. The 
mean annual precipitation at Independence is 
5.26 ins. Humidity is low, especially during the 
summer, and dry winds 
are of almost daily occur- 
rence during the spring 
and early summer. The 
average temperature at 
Independence is 58° F., 
with observed extremes 
of 105° and 3° F. Aver- 
age monthly temperature 
and precipitation at In- 
dependence are given in 
Table I., and also the 
depth of evaporation 
from a pan floating on 
the surface of Owens 
River, four miles east of 
Independence. The aver- 
age elevation of the val- 
ley floor is 3,800 ft. In gen- 
eral, the climatic condi- 
tions are similar to those 
met with throughout the 
Great Basin region. 

The geologic structure of the Owens Valley is 
also typical of that of the Great Basin, being a 
deep synclinal trough partially filled with alluvial 
debris from the adjacent mountain ranges. The 
Sierra Nevada Mountains, bordering the valley 
on the west receive abundant precipitation, 
but the Inyo Mountains to the east are a desert 
range. The valley-fill is composed largely of 
material carried from the Sierra, whose alluvial 
slopes are from six to ten miles in width, while 
those at the base of the Inyo rarely exceed one 
mile. Most of the surface of the valley fill is sand, 
gravel and boulders supporting a stunted growth 
of desert shrubs. The surface of the lower por- 
tion, comprising about 65 sq. mi., or 25% of the 
whole, is covered with from 2 to 4 ft. of clay 
soil underlaid by strata of clay and sand. Most 
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of this area is meadow land, whic} 
spring and summer months is in 
trast to the surrounding desert. Sa}; 
predominating type of vegetation, «): 
eral varieties of fresh water gras 
near springs. Surface deposits of a 
most universal throughout the mead. 
within limited areas is so concentrat 
salt grass does not grow. Perman 
water lies at depths varying from 3 
in many places the soil is moist to , 
inches of the ground surface. 

The source of this ground-water j 
from precipitation upon the higher 
the valley-fill, from mountain stream< 
across it, and from irrigation along 
edge of the meadow land. Soil evap 
transpiration are very active thr 
meadow land, and it is estimated f; 
of comprehensive field measurements: 
over a period of several years, that s/ 
water entering the valley-fill by per 
capes in this manner. 

The conditions under which soil iporation 
was studied were, therefore, arid climate, g per- 
manent ground-water surface lying from 3 to 8 
ft. below the ground surface, and a predomi- 
nently clay soil supporting a vigorous growth of 
native salt and fresh water grasses. The great 
difficulty in carrying on soil evaporation experi- 
ments is to reproduce natural conditions as Te- 
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TABLE I—TEMPERATURE, PRECIPITATION 
AND EVAPORATION AT INDEPENDENCE, 
CAL. 
Average 
monthly 
tem- 
perature, 
Deg. F.+ 
40.4 
44.6 


Average Depth of 
monthly evaporation 
pre- from water 
cipitation, surface 
ins.t in ins.f 
1.68 
2.45 
4.92 
7.18 
8.94 
10.00 
9.45 
8.10 
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+Observations by U. S. Weather Bureau. 
tObservations by Los Angeles Aqueduct. 


FIG. 2. SOIL EVAPORATION TANK NO. 3 IN OPERATION. 


gard atmospheric exposure of the isolated body 
of soil, its temperature, means of acquiring 
moisture, plant growth and capillary state. The 
experimental equipment was designed with this 
idea in mind, and it is believed that it fulfills 
the requirements as completely as is possible at 
a reasonable expense. Two conditions \ hich were 
not satisfactory during the first season's work 
but which will improve with time, are 2 fully & 
tablished capillary connection between ground: 
water and soil surfaces and completely a 
veloped plant root systems. 

The experimental equipment consis‘: of t¥° 
galvanized iron tanks, 6% ft. in depth, com 
nected at the bottom by an 18-ft. lengin of sal 
vanized pipe (Fig. »).° The smaller tans is 2 ft 
4 8-16 ins. in diameter and is furnished with * 
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October 2, I9II. 
al 
right fitting cover. The larger tank is 7 ft. 5% 
. ter and has a system of branching 
pes at the bottom connected with 
) the smaller tank. The two tanks 
ections are water tight, and water 
the smaller, or reservoir tank, passes 
through i the larger, or soil tank, and es- 
apes through the perforations. 

These two tanks were placed in excavations of 
to receive them, the soil tank filled 


ns. in dian 
nerforated 
pert rate : 
the pipe ! 
and all ‘ 
poured inte 


aa ee xcavated soil, and the reservoir tank 
alled with water. A 6-in. layer of screened 
gravel, t oarse to enter the 1/16-in. perfora- 
tions, was !aid in the bottom of the soil tank to 


insure al uninterrupted and well distributed 
feeding of water from the reservoir tank into the 
superimposed soil. As soon as the material be- 
came saturated and capillary action established 
to the surface, the water level in the soil was 
brought to the desired depth and kept there by 
supplying water to the reservoir tank in meas- 
yred quantities. Volumeteric measurements of 
water poured into or withdrawn from the reser- 
voir tank were made with an ordinary gallon 
measure. Accumulation or depletion of the 
supply in the reservoir tank was determined 
volumetrically by measuring the depth of water 
with a steel tape. The volume passing out of 
the reservoir tank during a given period repre- 
sents the total evaporation from the soil tank 
juring that period. 

The position of ground-water surface in the 
soil tank was determined by measuring its depth 
below the ground surface in 2-in. diameter auger 
holes, bored in the soil to a proper depth. Meas- 
urements were made from a fixed point with a 
steel tape weighted at the end and chalked be- 
fore each observation. Three holes were placed 
in each tank half-way between the center and 
rim on radii 120° apart. For reasons noted be- 
low some of the tanks were provided with six 
holes placed on radii 60° apart. The holes were 
not bored deep enough to reach the bottom layer 
of coarse gravel, and water level in them repre- 
sented ground-water surface in the surrounding 
soil. An average of the observations made at a 
given time was assumed to represent the gen- 
eral depth to ground-water for the tank at that 
time. The tendency for the sides of the holes 
to cave-in, and the bottom to fill with sand was 
controlled by casing them with 2-in. galvanized 
sheet iron pipe, generously perforated with 1/16- 
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Or near ground surface, but so great was the 
rate of summer evaporation that this was found 
to be impossible with the equipment. To remedy 
the defect, the hydrostatic pressure from the 
reservoir tank was increased by soldering on an 
extension of 3 ft.; but this was not effective un- 
til late in the season. This experience suggested 


Coarse Sand the desirability of placing the reservoir tanks 
and Fine Gravel 






Mixture of 
Clay, Soil and : 
Fine Sand’ 


above the soil tanks, and increasing the size of 
Fig. 3. Arrangement of Soil and Reservoir Tanks, ‘the feed pipe. 

No. 6. With these ideas in view, four additional tank 

sets were installed in January, 1910. The reser- 

in. holes. These were driven so that the top voir tank outlets were placed about 1.7 ft. above 

was flush with ground surface, and were closed the soil tank inlets, and 1-in. pipe was used 

with wooden plugs. In some of the tanks it was throughout (Fig. 3). The new soil tanks were 


found impossible to bring the ground-water sur- laid with salt grass sod, which grew fairly well 
face to the desired level with the available hydro- In Tank Set No. 1 the depth of water in the 
Static pressure from the reservoir tanks, and 2- reservoir tank was held at 6 ft. to maintain a 


in. holes were bored *between the observation uniform hydrostatic pressure in the soil tank, 
holes to the saturated gravel layer. Water and thus reproduced natural conditions. No at 
usually rose in them to the same height as in tempt was made in this set to control ground 
the reservoir tank, and by seeping laterally into water fluctuations artificially. In Tank Sets 
the soil, built up the ground-water surface. It Nos. 2 and 7 water was supplied to the reservoir 
was found difficult to keep these holes open down tanks in quantities such that the depths to 
to the gravel, however, and water level in most ground-water were respectively 5, 4.5, 4, 3, 2 
of them eventually represented the ground-water and 1 ft. Observations were carried on con- 
surface. tinuously in the seven tanks for a period of one 
Three tank sets were installed in the open year, in order to study the effect of the ordinary 
valley floor east of Independence in February, range of climatic conditions. 
1909. The surface of Soil Tank No. 1 was bare The detail of the soil evaporation observations 
sand, while Nos. 2 and 3 (Fig. 2) were laid made on Tank Set No. 6 is shown graphically in 
with salt grass sod, which in the latter grew Fig. 4. The supply of water available to the 
with vigor. The initial plan for Tank Sets Nos. soil from the reservoir tank is the element under 
1 and 3 was to hold the ground-water level at complete control of the observer, and at the top 
various depths below the ground surface for of the diagram is a statement of the purpose 
periods of a few weeks during the summer governing additions to, or withdrawals from, 
months while climatic conditions were constant, this supply during various periods of time. Be- 
and so obtain, in a short time and with few low this is plotted a broken line representing the 
tanks, results of a general nature. The move- fluctuation of water surface in the reservoir 
ment of the water surface from one level to an-_ tank, the vertical portions indicating additions 
other consumed so much time, however, that or withdrawals of the reservoir supply made by 
winter approached before the lower levels were’ the observer, and the inclined portions the soil 
reached, and furthermore, there was no accu- tank draft. There is also plotted a mass curve 
rate method of determining the volume of showing the aggregate volume of water supplied 
evaporated water represented by the differences to the reservoir tank, which appears as a series 


ground-water level during a complete cycle of 

climatic changes. In Soil Tank 

No. 2 it was at first proposed to acai agengycnnigsemeiacnnaineerci gains ne es 11100 
hold the ground-water level at - Assuined 50% af 


in depth. of vertical and horizontal lines. oe 1300 
The experience of the first year’s work with Near the bottom of each dia- | 
these tanks showed the necessity of a fixed gram is plotted an undulating ae 
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FIG. 4. RECORD OF OBSERVATIONS ON SOIL TANK NO. 6, 
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Fig. 5. Soil Conditions in Various Tanks. 


line representing the fluctuation of ground-water 
surface in the soil tank, each depth being ob- 
tained by averaging the depths recorded in the 
observation holes. 

The small part that precipitation plays in 
ground-water fluctuations in Owens Valley is 
well shown by this diagram. The average an- 
nual precipitation at the experiment station is 
about 4.38 ins., the season 1909-10 being normal 
and 1910-11 well above normal. At the bottom 
of the diagram is noted the dates and amount of 
precipitation for each storm. The observations 
showed that percolation water does not pene- 
trate to depths exceeding 2.5 ft., unless more 
than 1 in, falls continuously on moist soil. Even 
then it does not appear to reach depths of over 
4 ft. The problem of percolation from rainfall 
is, therefore, practically eliminated from the ex- 
periments. When rising ground-water was noted 
in a soil tank following precipitation, the volume 
of percolating water was estimated from the ob- 
served rise and included in the 
noted on the diagrams. 

The amount of water evaporated from the soil 
surface of any tank during a given period can 
be computed accurately from the diagrams when 
the depth to ground-water at the beginning ‘and 
end of the period is the same. This is done by 
noting from the mass curve the amount of water 
supplied to the reservoir tank during the period, 
and also the accumulation or depletion in the 
reservoir tank. The sum of these quantities, 
with their proper algebraic sign, gives the 
evaporation loss. For the case of differing depths 
to ground-water, however, the computations are 
approximate, since the proportion of absolute 
void space in the soil layer and the amount of 
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A summary of the results for each tank set by 
months, for the year June 1, 1910, to May 31, 
1911, is represented in Tables II. to VIII. Fig. 5 
shows the soil arrangement of each tank. In 
Tank Set No. 1 it will be seen that the draft on 
the reservoir tank varied as well as the ground- 
water surface in the soil tank, and that fluctu- 


it contained initially are both un- 
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PORATION FROM SOIL, PRECIPITATION AND 
SURFACE IN VALLEY FLOOR NEAR INDE- 


ations of the latter only partially represent the 
variation in evaporation rate. The average dif- 
ference of water level in the two tanks was only 
1,2 ft., however, so that the pressure 
ably not as great as under natural 
The results for this tank are thus not instructive 
in the manner desired. In Tank Sets Nos. 2 to 6 
the ground-water level was maintained at the 
desired depths, but in Tank Set No. 7 the pres- 
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TABLE II.—DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 
TANK SET NO. 1. 
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TABLE 1 DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 
ram TANK SET NO. 3. 
Average 
Volume Depthofwaterin Accumula- depth S 
of water reservoir, tank-ft. tion or Volume of water evaporated. ground 
supplied ————_~——_—_,_ depletion water 
reservoir Beginning End of waterin otal Depth Rate in surface 
ae tank, of of reservoir, in in ins. per in soil 
Mont gals. month. month. tank, gals. gals. ins. 24 hrs. tank, ft. 
lan 24 1.19 0.32 28 52 1.92 .064 4.50 
genet” ae 103 0.32 0.38 +2 101 3.74 121 4.51 
Fee ee 145 0.38 1.01 +20 125 4.63 149 4.52 
Koha 89 1.01 0.53 = § 104 3.85 .128 4.48 
57 0.53 0.42 —t 61 2.26 .073 4.44 
16 0.42 0.18 —8s 24 0.89 -030 4.43 
14 0.18 0.14 1 15 0.56 018 4.49 
9 0.14 0.10 —1 10 0.37 012 4.53 
18 0.10 0.23 +4 14 0.52 .019 4.59 
12 0.23 0.20 —1 13 0.48 015 4.48 
40 0.20 0.54 +11 29 1.07 .036 4.5 
62 0.54 0.60 +2 60 2.22 072 4.49 
eee 589 1.19 0.60 —19 608 22.51 .062 4.49 


y.—DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 
TANK SET NO. 4. 


TABLE 





Average 
Volume Depthofwaterin Accumula- depth to 
of water reservoir, tank-ft. tion or Volume of water evaporated. ground 
supplied —————_*~————,, depletion water 
reservoir Beginning End of waterin otal Depth Ratein surface 
sa tank, of of reservoir, in in ins. per in soil 
Month gals. month. month. tank, gals. gals. ins. 24 hrs. tank, ft. 
i910 54 2.16 2.29 +4 50 1.85 .062 4.07 
June 128 2.29 2.84 +18 110 4.07 131 4.11 
July 146 2.84 3.03 +6 140 5.18 167 4.08 
onee bet 81 3.03 2.62 —13 94 3.48 116 3.96 
eptember 65 2.62 2.71 +3 62 2.29 074 3.99 
Qetober 16 2.71 2.22 —16 32 1.18 .038 3.84 
een : —6 2.22 1.53 —22 16 0.59 .019 3.84 
i911 aa 7 1.53 1.49 —1 8 0.30 -010 3.97 
weenes E —8 1.49 1.18 —10 2 0.07 002 3.36 
cones" 3 1.18 1.19 0 3 0.11 -004 3.74 
mare 62 1.19 2.15 +31 31 1.15 038 4.00 
ape 96 2.15 2.57 +14 82 3.04 .098 4.06 
eb css. svunee 644 2.16 2.57 +13 630 23.31 .064 3.92 


TABLE VI—DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 
5 TANK SET NO. 5. 





Average 
Volume Depthofwaterin Accumula- depth to 
of water reservoir, tank-ft. tion or Volume of water evaporated. ground 
supplied depletion water 
reservoir Beginning End of waterin otal Depth Ratein surface 
' tank, of of reservoir, in in ins. per in soil 
_—_ gals. month. month. tank,gals. gals. ins. 24hrs. _tank, ft. 
sal Scale ae 3.04 3.88 +27 42 1.56 052 3.11 
eee sso ssh ag on 3.88 5.09 +39 112 4.15 134 3.00 
Senos + -* 2 5.09 4.73 —12 181 6.70 216 2.97 
Eeieeiber | .:5520 eee 4.73 3.90 —27 144 5.33 1177 2.92 
eaeeeest . Fy 83 3.90 3.56 —11 94 3.48 112 2.94 
Seer cca 17 3.56 2.95 —20 37 1.37 046 2.89 
Deoomber ..-c-053 4 2.95 2.55 —13 17 0.63 020 2.96 
1911 
: 2.55 2.43 —4 12 0.44 -014 3.01 
oak Mae a ; 2.43 2.42 0 6 0.22 .008 2.47 
ee? * Tee 3 2°42 2.36 en 5 0.18 006 2:73 
a eee 2.36 3.65 +42 46 1.70 .057 2.99 
oy ee 3.65 4.09 +14 127 4.70 151 3.01 
. +34 823 30.46 -084 2.92 
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‘TABLE VIL—DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 


TANK SET NO. 6. 


‘ A 1 oversee 
th of waterin ccumula- epth to 
of aaaee senervolt, tank-ft tion or Volume of water evaporated. ground 
supplied depletion water 
reservoir Beginning End of waterin otal Depth Ratein surface 

Montt tank of of reservoir, in n ins. per in soil 
sale gals. month. month. tank,gals. gals. ins. 24hrs. _tank, ft. 
1910 = 
te .50 5.65 +5 114 4.22 141 2.15 
oe <s** oe 18 B65 5.76 +4 152 5.62 "181 2.31 
a...) cae 209 5.76 5.50 — 8 217 8.04 .259 2.36 
lle 180 5.50 4.07 —46 226 8.36 .278 1.93 
ao... ae 99 4.07 3.86 =F 106 3.92 126 1.85 
corember ke 3.86 3.38 —16 41 1.52 051 1.89 
December |... 20a mame 3.38 3.03 —i1 11 0.41 013 1.85 
1911 

atin .03 3.19 +6 7 0.26 -008 1.92 
oe? ssa 18 $9 3.17 nae 10 0.37 "013 1.31 
ek |... ..caeee 24 3.17 3.32 +65 19 0.70 .023 1.70 
April oa 3.32 3.53 +7 87 3.22 107 2.00 
ne 3.53 3.54 0 163 6.03 .195 1.99 
a. oo 1,090 5.50 3.54 —63 1,153 42.67 117 1.94 
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TABLE VIIL—DEPTH OF EVAPORATION FROM GROUND SURFACE NEAR INDEPENDENCE, 


TANK SET NO. 7. 


Average 
hof waterin Accumula- depth to 
oan em, tank-ft. tion or Volume of water evaporated. ground 
supplied depletion wate" 
reservoir Beginning End of waterin otal Depth Ratein surface 
Month tank of ° reservoir, in n ins. per in soil 
. gals. month. month. tank, gals. gals. ins. 24 hrs. tank, ft. 
1910 
5.62 5.50 — 4 143 5.30 177 1.47 
july aaa 188 5.50 5.91 +13 153 5.67 183 1.57 
Auwost ..... com 198 5.91 5.98 +2 196 7.26 234 2.03 
Septembcr ....... 152 5.98 5.91 — 3 154 5.70 .190 1.82 
October ee 6.91 6.01 +3 108 4.00 .129 1.70 
November _....... 80 6.01 5.79 — 4 57 2.11 .070 1.18 
Decemb: eee 5.79 5.07 —23 26 0.96 031 0.63 
1911 
y 5.07 4.70 —12 15 0.56 -018 0.73 
jer 4.70 5.08 +12 19 0.70 025 0.81 
meren ..... came 67 5.08 5.90 +26 41 1.52 .049 0.98 
April . ae 102 5.90 5.96 +2 1 3.70 123 1.46 
F .......00nene 5.96 5.92 we j 152 5.62 181 1.64 
a -. 1,178 5.62 6.93 +10 1,164 43.10 -118 1.34 


sure from the reservoir was not sufficient during 
the months of April to September to hold the 
water level at the 1-ft. depth. The average head 
of water in the reservoir tanks during the six 
months April to September, inclusive, for Sets 
2 to 7 was 0.22, 0.59, 1.68, 2.02, 2.20 and 2.61 ft 
respectively, indicdting that a progressively 
greater pressure is required to maintain the 
ground-water level at the shallower depths. As 
the average summer depth to ground-water in Soil 
Tank No. 7 was 1.67 ft., it would require a 
maximum head of possibly 3.5 ft. to supply water 
in sufficient quantities to meet the evaporation 
demand from ground-water at the 1-ft. depth. 

The annual depth of evaporation from the 
various soi] tanks exhibits a consistent decrease 
with increase of depth to ground-water, and 
varies from 43.1 ins. for No. 7, to 7.9 ins. for 
No. 2. The depth of summer evaporation varies 
from 77% to 83% of the annual in the several 
tanks, and averages 79%. The month of maxi- 
mum evaporation is August, while minimum 
values occur most often in February. The exact 
times of maximum and minimum evaporation 
rates occur early in September and late in 
March, respectively. The approximate dates of 
maximum and minimum air temperatures at In- 
dependence are July 10 and Jan. 10, respectively 
but no measurements were made to determine the 
lag of corresponding soil temperatures at various 
depths. The extremes of evaporation from water 
surface agree in time of occurrence with maxi- 
mum and minimum air temperatures, however, 
and the observed lag in soil evaporation is, in 
general, consistent with observed lag in soil tem- 
peratures in other localities. Hence it is reason- 
able to conclude that extremes in soil evaporation 
rate and soil temperature are concurrent at a 
given depth. 

A graphical study of the data in Tables II. to 
VIII. for the periods April 1 to Sept. 30, and 
Oct. 1 to March 31, which are periods of increas- 
ing and decreasing evaporation rate respectively, 
is presented in Fig. 6. There appears to be a 
straight line relation during each period between 
total evaporation and depth to ground-water. 
The limiting depth is apparently 7.5 ft., and the 
total evaporation when water and ground sur- 
face coincide is 42.3 ins. and 10.2 ins. respect- 
ively. Representing the total depth of evapora- 
tion in inches by E, and the depth to ground- 
water in feet by D, the equations expressing 
variation in evaporation with depth to ground- 
water are: E = 42.3 — 5.64 D, and E = 10.2 — 
1.36 D. Capillary conditions and plant root sys- 
tems have not reached their natural state in most 
of the tanks, although each year of maintenance 
brings the equipment nearer perfection, as can 
be seen by noting that total May evaporation in 
1911 exceeds that of June, 1910, even though 
temperatures during early 1910 were above nor- 
mal, and during early 1911 below normal. Tank 
No. 6 probably represents conditions most nearly 
normal since capillary action is strong at that 
depth and plant roots have not far to go to reach 
water. Observations of depth to water in tran- 
sition zones between meadow and desert land at 
many points in the valley indicate that soil 
evaporation ceases at a depth of 8 ft. instead of 
7.5 ft. From these considerations lines are as- 
sumed which it is thought more nearly repre- 
sent natural conditions, their equations being 
E = 48.4 — 6.05 D, and E = 11.0 — 1.38 D. 

In connection with the soil evaporation experi- 
ments observations were made of evaporation 
from the surface of water in a circular tank 3% 
ft. in diameter and 4 ft. deep, set in the soil with 
the upper rim flush with the surface. Water was 
not allowed to fall more than 4 ins. below the 
rim in this tank. Observations were made with 
a hook gage set in a stilling-well. The tempera- 
ture of the water was considerably modified by 
the surrounding soil. Evaporation from this tank 
during the summer months represented approxi- 
mately the theoretical evaporation from soil with 
zero depth to ground-water, as can be seen by 
consulting Fig. 6. The depth of evaporation 
during the period Oct. 1 to March 31, however, is 
twice that indicated by the diagrams. 

CONCLUSIONS.—An interesting confirmation 
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of the activity of soil evaporation from the 
meadow land is exhibited by ground-water fluctu- 
ations. Numerous well records kept within this 
area, and the adjacent desert land to the west, 
show that there is a distinct type of fluctuation 
which occurs throughout the meadow land and 
enclosed areas, but which does not appear else- 
where. This fluctuation is regular and periodic 
with comparatively narrow and fixed limits. 
When the observations are plotted on a basis of 
time, Fig. 7, they take the general form of the 
sine curve with an annual periodicity. The aver- 
age time of occurrence of crest, as observed in 
122 wells distributed generally over the meadow 
land, is March 15, the troughs occur Sept. 15, 
and the average amount of fluctuation between 
maximum and minimum levels is 3.14 ft. Further- 
more, in areas outside the meadow land where 
the depth to ground-water exceeds 8 ft., there 
is no alkali crust on the surface of the ground, 
and no capillary connection between ground- 
water surface and the top layer of soil. Hence 
it is concluded that soil evaporation is confined 
to the meadow land, and is in some way con- 
nected with the type of ground-water fluctuation 
observed there. 

The of monthly depth of soil evaporation 
as observed in the several tanks has a form very 
similar to that of ground-water fluctuation with 
the position of crests and troughs reversed. (See 
Fig. 7.) The dates of maxima for the one cor- 
respond with the dates of minima for the other in 
summer and the reverse is true in winter. Hence 
the relation between soil evaporation and the ob- 
served ground-water fluctuation is one of cause 
and effect. This periodicity of fluctuation in 
shallow wells has often been noted in humid 
regions, but under such conditions that it is im- 
possible to ascertain the cause with as great 
certainty as in this case. 

The general method by which the dissipation 
of ground-water into the atmosphere can be pre- 
vented is suggested by the observations, namely, 
by providing some means by which the surface 
of saturation can be kept at or below the limiting 
depth at which soil evaporation will occur. The 
loss will then cease, and the means by which it 
is accomplished, whether by pumped wells or 
deep drainage ditches, will deliver an equivalent 
volume of water that can be put to beneficial 
The concentration of alkali in the upper soil 
layers which usually accompanies rising ground- 
waters would under control, and the 
drained land fitted for agricultural purposes. 
There is yet much to be done in this direction 
before complete use can be made of the available 
water-supply of the Western States. 
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Service Equipment of the Pennsylvania Tun- 


nels and Terminals, New York City.* 
By GEORGE GIBBS,t M. Am. Soc. C. E. 


(Concluded from p. 406.) 
Tunnel Facilities. 


SIZE OF TUNNELS he height was carefully 
considered by the Board of Engineers and the 
Committee of Operating Officers. A minimum was 
fixed for the depth of the ballasted form of track 
a minimum of clearance over the top of the 
in which to provide for wrecking operations 
the possible use of an overhead electric 

for traction, should developments re- 
-The adopted clearances are as follows: 


- 54 miles 
12.02 


and 
cars 
and for 
conductor 
quire it. 


Total length of single-track tunnels. 

Total length of river 

Inside diameter of tube 

Distance from top of 
of tube tunnel arch 

Minimum top clearance over car roof 
to crown 

Distance from tunnel invert to top of 


tunnels 


rail to crown 


ra 

Height of of tunnel 
above rail 

Width between benches 

Width of bench (River sections). 


top benches’ ss 

. § ins, 
3 ft. 8 ins. 

*Abstract of & pa oper to be presented before the 
American Society of Civil Engineers, Oct. 18, 1911, 
on “The New York Tunnel Extension of the 
Pennsylvania R. R.; Station Construction, Road, 
Track, Yard Equipment, Electric Traction and 
Locomotives,” printed in the May Proceedings, 
p. 636. 

+Chief Engineer of Electric Traction and Sta- 
tion Construction, Pennsylvania Tunnel & Ter- 
minal RR. Co., Pennsylvania Station, Seventh 
Ave. and 32d St., New York City. 
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The circular cross-sec- 
tion provided an excess 
of clearance horizontally, 
which President Cassatt 
suggested might be util- 
ized for high side benches 
of concrete, which would 
form vertical walls for 
the protection of trains 
in case of derailment, 
for walkways for pas- 
sengers, in case of acci- 
dents, and for employees. 
They also conveniently 
and safely house the elec- 
tric cables. Fig. 6 shows 
a section of the interior 
of the tunnel with sig- 
nal equipment and other 
facilities. 

LIGHTING.—The tun- 
nels are lighted continu- 
ously by circuits inde- 
pendent of the traction 
system, and each tunnel, 
moreover, has two cir- 
cuits independent of each 
other and fed from sepa- 
rate transformers and 
switching panels. The 
primary source of the 
lighting current is lo- 
eated in the Long Is- 
land power house and 
in the station serv- 
ice plant. Tungsten lamps 
(25-watt, 20-cp., 33-volt) 
used, connected eight in series on a 
volt circuit. The lamps are 50 ft. apart on each 
side of the tunnel, and the circuits are stag- 
gered so as to give a lamp for each 25 ft. of 
tunnel length. Enameled steel reflectors throw 
the light in the direction of traffic. Control of 
lighting current is from switchboards in the 
auxiliary-power substations in the tunnel shafts. 

VENTILATION.—Satisfactory tunnel ventila- 
tion was considered of great importance so that 
the tunnels should be safe under all emergency 
conditions and that there should be at no time 
noticeable discomfort to passengers. Two gen- 
eral conditions were provided for; (1) Purity of 
the air in normal operation, and (2) ventilation 
for an indefinite period, in case of stoppage of 
traffic. A special ventilating system was needed 
only to provide air to a stalled train in an emer- 
gency or to dissipate smoke and fumes from an 
electric arc, since the piston action of the trains 
would be an effective means of changing the air. 
The company engaged Mr. C. S. Churchill, M. Am. 
Soc. C. E., as expert consultant in these matters. 
To ensure not more than eight parts of CO, in 
10,000, 50 cu. ft. per min. needs to be furnished 
per passenger to the tunnels. The total quantity 
of air required per section on this basis is about 
60,000 cu. ft. per min., which 
change the contents of the tubes three times per 
hour. 

The system devised by Mr. Churchill for the 
Norfolk & Western Ry. was adopted. It is a 
forced-draft system, in which a constant and uni- 
form current of air is induced in the tunnel by 
forcing in the direction of traffic the required 
volume of air into the portal. A divided nozzle 
in the form of a tapering flue is placed on each 
bench wall for this purpose. Two exhausting, 
instead of pressure, blowers are used to induce 
the return current of air at the west end of the 
cross-town tunnels, where they merge into the 
three-track tunnels approaching the station, the 
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Fig. 7. Auxiliary Power; P. T. & T. R. R. 


FIGS. 7 AND 8. ESTIMATED DAILY LOAD DI 
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FIG. 9. CROSS SECTION OF RIVER TUNNELS. 


object being to prevent blowing air from the tun. 
nels under and into the station building. The 
average velocity of the air in the East River 
tunnels, due to the action of the fans alone, js 
about eigbt miles per hour, and this is increased 
by the passage of trains to more than 30 miles 
It is evident that in regular operation the fans 
need not be used, and they may be started and 
stopped from two central points: (1) the power 
house for the East River tunnels and (2) the 
service plant for the North River tunnels. 

TUNNEL ALARM SYSTEM.—A special safety 
device has been installed, which has two fune- 
tions; (1) to cut off current from a given section 
of the third rail, and (2) to send a fire-alarm 
call. The system comprises a series of alarm 
boxes about 800 ft. apart. Each box is num- 
bered and contains two levers, colored blue and 
red, respectively. The blue lever is marked 
“power” and, when pulled, trips the circuit-break- 
ers controlling the third-rail section adjacent to 
the box, cutting off the power. At the same 
time it sends a call cf two rounds of the alarm- 
box number to the connecte‘4 indicators. The red 
lever marked “fire” performs the same function 
but sends two additional rounds of the box num- 
ber. Indicators recording the character of the 
alarm and location of the box are in the offices 
of the train director, train dispatcher and power 
director, in the power substation controlling the 
traction current for the section in trouble, and in 
the interlocking switch cabin controlling train 
movements to that section. 

In case of a partial short circuit, or in case it 
is desired to work around defective apparatus 
under a standing train, the power may be cut of 
from the third rail of this section by pulling the 
“power” lever. In case of a serious fire or other 
emergency, the “fire” lever may be pulled and 
the railroad fire department and emergency crews 
will respond. In either case, the person pulling 
the lever is instructed to communicate with the 
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FIG. 10. INTERIOR OF RIVER TUNNELS, SHOWING SIGNAL EQUIPMENT. 


train director by telephone from one of the nearby 
telephone boxes and to explain the trouble, so 
that an order governing subsequent procedure 
may be given. 

TRACK.—The standards adopted are in general 
those of the Pennsylvania R. R., with certain 
modifications in detail to suit local conditions. 
For high-speed running with a minimum of vi- 
bration, to reduce noise and to permit of easier 
renewal, it was decided to adopt ballasted track 
rather than any special form built into the tunnel 
structure. The ties are of black gum and yellow- 
pine, creosoted, 18 ties to a rail length of 33 ft. 
All track is tie-plated, and under each plate is a 
pad of compressed hair felt, the tie being dapped 
out to receive the pad. The rail is secured to 
the tie through the plate by two l1-in. lag screws, 
each bearing on the rail flange and shoulder of 
the plate. The ballasted track was used through 
the switches and in the storage yard of the ter- 
minal, but a concrete base track was used adja- 
cent to the platforms. 

In the latter case it was desired to provide 
construction with a smooth surface which could 
readily be kept clean. To devise the proper form, 
a special committee was formed of operating offi- 
cials of the Pennsylvania R. R. This committee 
recommended a special form of track laid on 
wooden blocks embedded in a concrete base. In 
general, the concrete surface was laid on the rock 
of the sub-grade, but in places it was necessary 
to use rod reinforcement or bridging in the con- 
crete. 

The track was first laid complete with its fast- 
enings to the tie-box, and then raised and lev- 
eled with great care to the proper grade and 
alinement by hanging a structure from timber 
bridging carried on the station platforms. 
The concrete mixture was then poured, 
tamped and allowed to set before the bridging 
was removed. Fourteen thousand, six hundred 
feet of this type was laid adjacent to the plat- 
forms, the cost under the special conditions being 
$6.27 per lin. ft. for the base and $2.67 for the 
blocks and fastenings, giving a total of $8.94 per 
lin. ft. To test the application of this type of 
track to high-speed running, two short sections 
were laid in the Bast River tunnels. 

YARD LIGHTING.—The open portion of the 
station yard is lighted by 18 3,000-cp., long-burn- 
ing flaming-are lamps 40 ft. above the tracks, In 


the Sunnyside yard the illumination is effected” 


by 41 similar lamps, mounted on steel poles 200 
to 350 ft. apart. The Manhattan Transfer Station 


yard is similarly lighted by 13 flaming ares on 
concrete poles, 


Electric Power System. 


As the use of a tunnel entrance into New York 
City was predicated on electric traction, a state- 
ment of conditions met and investigations lead- 
ing up to the determination of the system will 
be of interest. In 1902, when the terminal work 
was commenced, there were few practical exam- 
ples of heavy electric traction, and none of the 
Magnitude and edmplexity of the proposed ter- 
minal cperation, Therefore, a complete program 
of experimental work was laid out for some years 
in advance of the time when the actual installa- 
tion would be required. 

About the same time, a portion of the Long 
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Island R. R. was electrified, using the so-called 
third-rail or direct-current system, which might 
be more properly called “alternating-current 
direct-current.” This system was practically the 
only one in a sufficiently advanced state of devel- 
opment to warrant its adoption. Later, the sin- 
gle-phase system was offered and was adopted 
on important work. In investigating the rela- 
tive merits of the two systems, a special commit- 
tee, composed of the heads of motive power 
departments of the Pennsylvania Lines East and 
West and of the Long Island R. R., was formed 
to cooperate with the writer in determining the 
proper system. 

For investigating the practical behavior of the 
two systems, and in order to try out certain 
features of single-phase operation under tunnel 
conditions, an experimental line five miles long 
was constructed on a branch of the Long Island 
R. R. An equivalent of a tunnel section was 
installed and equipped with a high-tension over- 
head conductor. Various contact devices, de- 
signed for sparkless connection were tried. A 
multiple-unit equipment and a special alternating- 
current locomotive were used, both obtained from 
the Westinghouse company. 

In the main these tests demonstrated the need 
of considerable further experimental work to 
adapt the alternating-current system to tunnel 
and yard conditions. The recommendations of 
the committee was for the adoption of the direct- 
current system because of (1) reliability from 
the start; (2) freedom from complication in ex- 
change with the Long Island system and the 
Newark rapid-transit line through the Hudson 
and Manhattan tubes into New York, and (3) less 
expenditure at the present and for some time to 
come. 

LOAD CONDITIONS.—The load conditions in- 
clude both traction and auxiliary power and the 
requirements of the Long Island R. R. for trac- 
tion. Considering all these, the load center was 
at a point adjoining the railway lines in Long 
Island City and not far from the water-front of 
the East River. Finally, it was decided to estab- 
lish only one power house for present operation 
and to equip it for both traction and auxiliary 
power supply. Two power plants were not con- 
sidered advisable, for reasons of economy, service, 
ete. An emergency supply of power for traction 
can be secured through connections at three dif- 
ferent points with the stations of (1) Public Ser- 
vice Corporation of New Jersey, (2) the Hudson 
& Manhattan R. R. Co. in New York, and (3) New 
York & Queens County Ry. in Long Island City. 
As an emergency supply for the auxiliary power, 
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FIG. 11. CONCRETE TRACK CONSTRUCTION AT PLATFORMS. 


the service plant at the station is equipped with 
apparatus capable of supplying the requirements 
of the entire system. The combined load condi- 
tions for all services are shown in Figs. 7 and 8 

The central power plant has been designed to 
care for these loads with sufficient reserve for 
ordinary emergencies and a limited amount of 
Spare capacity in the building for growth. It has 
not been designed to take care of the general 
extension of the traction system through to other 
Pennsylvania lines. When these extensions are 
made, additions can be made to the present 
power-house building or a new power house can 
be erected on the New Jersey side. 

CENTRAL POWER STATION.—The Long Island 
City power house is on the East River at a loca- 
tion nearly central to the present load conditions 
and close to the tunnel lines. The building of 
the plant was undertaken some years prior to the 
completion of the tunnel system in order to care 
for the electrified lines of the Long Island R. R. 
Power for this operation has been furnished since 
1905. 

The site was partly under water, with solid 
rock at a depth of 35 to 60 ft. below high water, 
the intermediate strata being of clay, sand and 
gravel. A pile foundation was driven and cov- 
ered with a monolithic concrete cap 6 ft. 6 ins 
thick. 

The building is a steel-frame structure, with 
brick curtain walls. It is of fireproof construc- 
tion throughout. The boiler-room is double 
decked, and the engine-room adjoins with switch- 
ing galleries at the side. Coal is stored above 
the boiler-room in pockets having 5,200 tons 
capacity. A complete fire protection system has 
been provided, though chiefly because of the 
hazard from adjoining buildings. he machinery 
equipment of the power house, excluding the 
traction substation, may be concisely given as 
follows: 


Coal pocket at top of building; capacity, 5,200 


tons. 

32 664-HP. water-tube boilers, 200 lbs. working 
pressure, 125° superheat. Space for 16 addi- 
tional 564-HP. boilers. 

Boilers SUS epen with 32 Type D, Roney stokers, 
150 ins. wide, 12 grates deep. 

Two 8,000-KW., 11,000-volt, three-phase, 25-cycle, 
turbo-generators, and space for one additional, 
for traction power. 

Three 5,500-KW. 11,000-volt three-phase 25- 
cycle turbo-generators, for traction power. 

Two 3,000-KW. 11,000-volt three-phase 60-cycle, 
turbo-generators, for auxiliary power. 

One 200-KW. motor-driven exciter. 

One 50-KW. motor-driven exciter. 

Two 200-KW. turbine-driven exciters. 

One 600-amp.-hr. storage battery of 110 cells. 

One Tirrill regulator for 25-cycle generators. 
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FIG. 


One Tirrill regulator for 60-cycle generators. 

Three 175-KW. oil-cooled transformers. 

13 1,200-amp. 11,000-volt type C oil 
breakers. 

39 600-amp. 11,000-volt type C oil circuit-break- 
ers. 

Switchboard: 

One bench-board, eight panels for control of 
25-cycle generators; and three panels for con- 
trol of 60-cycle generators. 

Six 25-cycle generator panels. 

Two 60-cycle generator panels 

Two 25-cycle station panels. 

One 60-cycle station panel. 


LINES. — The 


circuit- 


TRANSMISSION 
from the power house is entirely 
three-phase, the traction power 
and the auxiliary power 60-cycle. The distribu- 
tion is by three-conductor paper-insulated lead- 
covered cables communicating with the tunnels. 
This voltage is sufficiently high for economical 
transmission for the distance at which power is 
used at present. To provide for the contingency 
of an extension on the New Jersey side beyond 
Newark, space has been provided on the pole line 
across the meadows for 33,000-volt transmission. 
In the event of such requirement, step-up trans- 
formers would be provided at the Hackensack 
portal. As there are four tunnels under the East 
River, the various cables are subdivided into 
groups and distributed through the tunnels so 
that there is a duplication of routes. Each cable 
is provided at each end with a high-tension auto- 
matic oil circuit-breaker, disconnecting switches 
and section bus-bars so as to give complete con- 
trol of the cables when in operation and permit 
the isolation of one or more for repair purposes 
without interfering with the operation of the 
remaining cables or sections. Where the cables 
are exposed, the lead sheathings are connected 
and grounded for protection against electrolysis. 

TRACTION SUBSTATIONS.—Station No. 1 has 
been placed in the central power house and sup- 
plies the East River tunnels, the Sunnyside Yard 
and the Long Island tracks through the yard 
to a point where the load is taken by the first 
substation of the latter road. No. 2 is in the 
service plant adjoining the main terminal as 
already noted. No. 3 is at the Hackensack por- 
tals, because of the desirability of having the 
power supply near the tunnel grades, and to per- 
mit of changing from underground cables to over- 
head transmission at the first point where such 
changes are permissible. No. 4 is at the junc- 
tion of the Terminal and New York Division, 
making it available for supplying power also to 
the rapid-transit line between Newark and Jersey 
City in connection with the Hudson & Manhattan 
Co.’s tunnels. 

In each substation is installed high-tension 
switching apparatus, step-down air-blast trans- 
formers, and three 2,000-KW. rotary converters, 
together with the necessary low-tension switch- 
ing apparatus for controlling the outgoing direct 
current. The normal direct-current voltage is 
650, and the machines are designed to operate up 
to 200% overload on account of the fluctuating 
nature of the load. The third unit of each station 
is a reserve, and space is provided for an addi- 
tional machine. ; 

There are six substations for supplying the 
tunnels and yards with auxiliary power. Substa- 
tion A is in the Sunnyside Yard and is the only 


transmission 
11,000-volt, 
being 25-cycle 
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one using 25-cycle cur- 
rent. Station B is in 
house over the shafts of 
Tunnels 3 and 4 at 
Long Island City. Sta- 
tions C and D are over 
the First Ave. shaft of 
Tunnels 3 and 4 and 1 
and 2, and Stations E 
and F are at the Elev- 
enth Ave. and Weehawk- 
en shafts, respectively, 
of the North River tun- 
nels. 

SWITCHING STATIONS. 
—Intermediate between 
the traction substations 
are. located switching 
stations in chambers 
built in the tunnel system 
and in small buildings ad- 
jacent to the line in the 
open. These stations are 
not manned with at- 
tendants, but contain 
switches for sectionaliz- 
ing and cross-connecting 
the direct-current third- 
rail system. With two ex- 
ceptions, these switch- 
ing stations are equipped 
for remote control of 
switches and circuit-breakers and are operated 
from the nearest traction substation by special 
control circuits. The two which are equipped 
with hand-controlled apparatus are at or near 
signal cabins, where they can be operated by the 
signal men. 

DISTRIBUTION.—The direct-current traction 
circuits in general consist only of the third rail 
and the track return with the short cable connec- 
tions between the substations and the rails and 
tracks. The only exception is between Substa- 
tions 3 and 4, where it is necessary to supple- 
ment the third rail and track return by a posi- 
tive and a negative feeder. 

It is necessary, in order to avoid undue loss and 
excessive first cost, to connect all substations in 
parallel through the third rail and to intercon- 
nect the third rails of the two tracks at interme- 
diate points between substations. The grounding 
of the third rail under these conditions would or- 
dinarily affect the entire section, and to permit 
of ready isolation of any section of track with- 
out interfering with operation on adjacent tracks 
a system of sectionalizing was installed. To do 
this, the switching stations referred to have been 
provided in addition to the normal switching 
apparatus in the substations. The circuit-break- 
ers are automatic at both points so that an over- 
load or short-circuit cuts out only the section 
between the substation and the nearest switch- 
ing station and on one track only. In the yards, 
a complete system of sectioning is also pro- 
vided, which is necessary because of the multi- 
plicity of tracks and the necessity for isolating a 
limited section only. In the station yard the 
tracks are divided into 21 sections. 

In addition to these provisions, the third rail 
in each tunnel is subdivided into sections, each 
about 1,500 ft. long, by quick-break knife 
switehes. They are lecated approximately at 
each of the signals, and where the signals are 
far apart they are placed halfway between. They 
may be opened in emergencies so as to localize 
the trouble and will allow 
trains not immediately 
within this section to be SVX 
operated out of the tun- 
nel and to allow wreck- 
ing trains to operate 
close to the point of de- 
railment. 

Additional provisions 
have also been made 
to prevent a train from 
running onto a dead sec- 
tion of third rail. To 
do this, the rail is sec- 
tioned at certain of the 
automatic signals and 
a relay is provided 
with connections to the 
third rail and to the 
signal, to which the 
circuits are arranged, 
so that when the rail 
is dead the signal in- 
dicator will be at 
“stop.” At the same 
time a gong will ring at 
the signal to notify the 
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motorman when he brings his train 
that he is not to proceed. 


THIRD RAIL.—The top-contact typ 
the Long Island R. R. has been found « 
The cost of maintenance is low and 
advantages of simplicity, flexibility, e. 
tenance ‘and installation and of eas 
case of derailment. A rail of large ¢; 
and special composition was used, ; aaa 
most cases no supplementary feeder. Basi 

The rail used on the main line t; 
heaviest yet adopted, heing 150 Ibs. pe: 
the large conductivity has not been 
maximum clearance is desired, the sec; 
a 26-lb. standard Bessemer T-rail 
an inverted position, the foot of the ; 
tuting the contact surface. The cons: 
shown in Figs 14 and 15. A simple and 
insulating block has been used for sup, rting the 
third rail. These are of dry-process , ee 
which gives a tough and strong insulator. For 
open sections of the road a simple re tangylay 
block with rounded corners is used. In the tun. 
nels a petticoat type is used. 

The heavy rail section is bounded wi! 
type, compressed-terminal, foot bonds 
conductivity of 80% that of the rail 
rails are protected throughout by a ntinuous 
plank carried on wrought-iron bracket the 
open line the plank is of yellow pine, but in the 
tunnel Jarrah wood is used. 


CROSS-OVER CONTACTS.—To provid continu- 
ous power supply to loconiotives passin, through 
certain cross-overs and the ladder tracks of the 
station yard, it was found necessary to supple- 
ment the third rail by sections of overhead cop. 
tact. This also permitted simplificati: of the 
third-rail system in the complicated special work 
of the tracks, and allows more space for the 
switch-operating apparatus. It has bee: issumed 
that for minor movements and for single or two- 
car multiple-unit operating, coasting over gaps 
in the third rail will be permissible. 

The overhead contact consists of a 25-)b. stand- 
ard section T-rail hung flange downward through 
insulators from longitudinal, latticed box girders, 
Under the buildings and viaducts these girders 
are supported by the floor structure. In the open 
yard they are carried by cross-girders from col- 
umns between tracks. 

The locomotives* are equipped with air-operated 
overhead pantograph shoes, which may be raised 
by the motorman to make contact with the over- 
head rail. The contact surface of the 
sheathed with heavy sheet-copper to reduce 
sparking. Multiple-unit motor cars have not been 
provided with these pantographs, and 
head contact system has been found necessary in 
the Sunnyside or Manhattan transfer yards 

TELEGRAPH LINES.—Ultimately the telegraph 
and telephone service will require 60 open wires 
and two 40-pair cables. To make this line en- 
tirely secure against probable interruption by 
storms or grass fires, it was decided to substitute 
a line of concrete poles for the usual wooden 
ones. There were 202 such poles required, spaced 
from 70 to 135 ft. apart, varying from 25 to 50 
ft. in height. The design was made by Mr. R. D. 
Coombs, M. Am. Soc. C. E. Because of the un- 
usually heavy line and extra weight of the poles, 
foundation grillages were used, consisting of six 


18€ on 
‘lactory 
‘48 the 
t main. 
pair jp 


*-S€Ction 


1S the 
Where 
ded and 
used jg 
Ounted jp 
| consti. 
iction jg 
Stantial 


i ribbon- 
having a 
rhe third 


latter is 


no over- 


{* For a description of the Pennsylvania Elec- 
Ea) locomotive see Eng. News, Nov. 11, 1909— 


STN 


KT 
\ SY RSS : 


Fig. 15. For Yards. 


VANIA TERMINAL 








rough 


f the 


ipple- 


stand- 
rough 
rders, 
irders 


» Open 


erated 
raised 
Over- 
ter is 
educe 
t been 
over- 


iry in 


graph 
wires 
e en- 
ym by 
jtitute 
ooden 
paced 
to 50 
R. D. 
e un- 
poles, 
of six 
Eleec- 


909.— 


Exe NEM 


NSYL- 





October 12, IOI. 


FIGS. 16 AND 17. STEEL 


cross-ties bolted together and to the pole. The 
pole projected below the grillage and was pointed 
at the butt 

TRANSMISSION-LINE.—The wires for trans- 


mission of traction current from the tunnel por- 


tal to the Harrison substation, No. 4, were carried 
on a line of steel poles along the southern edge 
of the right of way. These poles are set 300 ft. 
apart, and are designed to carry seven three-wire 
transmission circuits additional. The poles are 
of latticed steel, square in cross-section, with a 
parabolic outline. In crossing the Hackensack 
River two towers 181 ft. 4 ins. above high water 
were used to secure the clearance specified by the 
War Department over navigable streams. The 
lowest wire of the crossing is 137 ft. 4 ins. above 
high water. The towers are of the same general 
outline as the poles, but of heavier section and 
larger dimensions. The pole foundations are of 
concrete on eight to ten piles, depending on the 


size of pole, the piles being driven from 30 to 80 
ft, as required, 


Telephone and Telegraph Service. 


The telephone system for the terminal and tun- 
nels comprises a complete installation for official 
and public uses and was planned jointly by the 
telegraph department of the railway company and 


the New York Telephone Co. The official equip- 
ment provides for service between the various 
departments of the terminal division and of the 
Long Island R. R. It consists of a main private- 
branch exchange having trunk lines to the tele- 


phone company’s general exchange system, tie 
lines to other private exchanges in the various 
offices of the railway company, extension lines to 
the various offices in the station building and a 
special switchboard for the information bureau of 
the station 


The board is arranged for six operators with all 
connections in multiple. It connects with 25 


monitor boards varying in capacity from 10 to 30 
lines, and located in the power-house, substations, 
and signal cabins. The train dispatcher, having 
a selector bell-ringing circuit, may call up any 


one of the interlocking cabins without calling any 
of the others, or he may cal! them all in mul- 
tiple and talk te all at the same time. A system 
of magneto telephones provides for direct calls 
through these switchboards from 140 outlying 
points, 

Magneto sets have been placed conveniently on 
the tunnel walls above the side benches. A key 
with each set permits of connection to any one 
of four circuits extending through the tunnels; 
one to the main private-branch exchange board, a 
Second to the power director’s monitor board, a 


third to the interlocking cabin and a’ fourth is 
spare. There are 53 such sets at an average of 
about 1,500 ft. apart. 

The telesraph system was planned by the tele- 
staph department of the railroad. It connects 
with the ceneral system of that road and with 
the Long Island R, R., and includes the Postal 
Cable Co.'s connections in the station. 

It was f:<t planned to conduct train movements 
by telephone, but after due consideration, on 
‘count of the new operation and a desire to use 
experienc: 


“block” men who were telegraph 
operators, ‘ was thought best to provide them 
with telecrcph block wires by which the chief 


ENGINEERING NEWS. 


AND REINFORCED-CONCRETE POLE LINES ACROSS 


train director could hear all orders over the cir- 
cuits. Allied to and supplementing the telegraph 
System are so-called “train dispatchers” used in 
the interlocking cabins between Newark, N. J., 
and Winfield, L. I They constitute a mechanical 
telegraph system registering by disks on dials 
different train designations and routes. 

For transmitting messages or orders in written 
form as a matter of record, or to supply advance 
information of train movement simultaneously to 
various offices and interlocking cabins, a Gray 
telautograph system has been installed. 


As the rapid movement and safe control of 
trains are essential, the switch and signal system 
was made unusually complete. The physical con- 
ditions were exceptional in the following respects: 
(1) The yard is practically underground and the 
view is obscured by various structures; (2) clear- 
ances are limited; (3) character and extent of 
train movements required fullest utilization of all 
track facilities, necessitating the greatest free- 
dom for simultaneous parallel movements; (4) 
complexity of track plans and presence of yard- 
service facilities demanded that the signal appli- 
ances should be mounted on special foundations 
and that control circuits should be in permanent 
and accessible shape. 

The control of yard movements was divided be- 
tween four different cabins; one near the west 
end of the yard for movements from the North 
River tunnel portals to Bighth Ave., one near 
and east of Eighth Ave. for the important tail 
switching of Long Island suburban trains, one at 
the Seventh Ave. portal of the 33d St. tunnels, 
where the yard tracks are gathered -into groups 
leading into two of the East River tunnels and 
one similarly located under Seventh Ave. at the 
throat of the 32d St. tunnels. These cabins re- 
quired a certain amount of interconnection to 
insure rapid and complete movements, a result 
accomplished partly by electric locking between 
cabins, partly by indicators on track models in 
the cabins (to show how the tracks between them 
are occupied and when. trains are approaching) 
and partly by telephone communication with the 
train director. 

As the tunnels require train movements over 
heavy grades at high speed and at the minimum 
safe interval, automatic block signals with over- 
laps of the same length as the block sections were 
adopted; in other words, a two-indication block, 
in which a “proceed” indication requires that two 
sections shall be unoccupied. The “caution” in- 
dication must show that at least as much track 
is unoccupied as in the foregoing. In each block 
in the tunnels, a track stop is installed to apply 
the brakes automatically should a danger signal 
be overrun. 

Lock-and-block control has been provided be- 
tween the station and Long Island approach of 
the East River tunnels, so that if necessary any 
one of the four tunnels can be operated in the 
reverse direction. The North River tunnels have 
the same provision with the addition of automatic 
signals for the following movements. 

The Meadow Section has been equipped with 
automatic block signals without track stops. 
Complete reverse-movement signaling has been 
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provided for at each block. At the Manhattan 
transfer yard two very complete electro-pneu- 
matic interlocking plants are provided, controll- 
ing all main-line switches from the Passaic River 
to the separation of the New York and Terminal 
divisions at the east end. At the Sunnyside yard 
two interlockings were required, two for main 
line movements to and from the tunnels and for 


the Long Island R. R. movements through the 
yard and two for yard switching proper. 

The signal (Rudd and Rhea) consists of a three- 
position arm to combine the functions of two 
Signals having but two positions each with the 
movements of the arm from horizontal to ver- 
tical through the upper quadrant. The fact that 
the signal is automatic is conveyed by pointing 
the blade for day indication and by a fixed stag- 
gered light underneath at night. Interlocking 
signals are of multiple-arm with square end and 
vertical lights, the top arm for high speed, the 
second for limited speed and the lower one for 
low speed. In the station yard one speed-signal- 
ing only is used; that is, a high-speed arm per- 
mits movement at the highest permissible speed 
and a lower arm is provided for use only when a 
“proceed” indication cannot be given by the 
upper arm. 

Because of the absence of daylight conditions 
in the tunnels, the use of signals having arms 
became of secondary importance and prompted 
the elimination of the arms from all block signals 
there, and from all but the ground or dwarf sig- 
nals in the station area, indications being entirely 
by lights. 

The control of all signals is secured automat- 
ically by track circuits. In the station yard these 
various functions were required of these circuits 
to permit of the most flexible movement under 
obscure physical conditions: (1) circuits as sub- 
stitutes for detector bars; (2) for switch and sig- 
nal control; (3) for route locking; and (4) for 
indication on the track models in the cabins. 

As the traction current is direct, the signal cur- 
rent is alternating. Continuity of the rail circuits 
for the traction current is maintained past the 
signaling blocks by copper induction bonds, which 
allow the traction current to pass without mate- 
rial hindrance, but choke back the alternating 
current sufficiently to operate the signal relays. 
In the three yards, one rail only is used for the 
return traction current, the other being given up 
for the signal-control circuits. This is practical 
and economical here because of the high carrying 
capacity of the parallel tracks. Elsewhere all 
rails are used for propulsion return and for signal 
operations as well. 

All interlecking machines are of the well-known 
electro-pneumatic type. Compressed air is used 
for the mechanical operations in the interlocking 
plants, for the track stops in the tunnels and for 
the signals on the Meadows section. Electric 
power operates the control circuits for interlock- 
ings, track stop control, block signals in the tun- 
nels and yard and signal lights on the Meadows. 





Candles for Emergency Lighting are provided 
alon the walls of the foot subway through 
which passengers walk from the Hudson tube 
station to the Erie R. R. terminal in Jersey City. 
The candles are enclosed in glass cases to be 
broken in case of failure of the electric lights. 
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The Relative Values of Different Public- 


Health Procedures. 


By H. W. HILL,® M.D. 

To what extent are the procedures usually 
“lumped” under the head of public-health work 
really public-health measures? 

While in a broad sense almos: every act of 
every human being may be correlated directly or 
indirectly with “health,” yet by a general 
sensus of opinion almost every civilized nation 
has limited public-health work to t_ ose measures 
which are believed to control the spread of 
disease and chiefly certain of the communicable 
diseases. 

But the funds available to health departments 
are usually allotted to them by inexpert bodies. 
They are rarely divided on a logical and business- 
like basis, or distributed where they will accom- 
plish most in the restriction of disease. They are 
devoted usually to the maintenance of more or 
less valuable traditional mechanisms supposed to 
relate to the control of disease, but enquiry is 
seldom, if ever, made as to the relative values of 
the different mechanisms in reducing disease, or 
even whether or not any such value really in- 
heres in them. 


econ- 


Let us consider specific instances. In certain 
Minnesota over a quarter of a 
million dollars is spent under the caption of pub- 
lic-health and sanitation. At least seven-eighths 
of this sum in each instance is devoted to street 
cleaning, garbage collection and the care of sew- 
Which of the diseases properly public-health 
concerns are affected by any one of these three 
measures? 

STREET CLEANING.—No one that 
measles, scarlet fever, rabies, diphtheria, typhoid 
fever, mumps, whooping cough, chickenpox, lep- 
are increased or diminished by the con- 
dition of the streets. We know that these diseases 
are spread almost solely by direct or nearly 
direct contact with infected persons (or animals). 
The failure to find that tuberculosis is dissemin- 
ated to any appreciable extent by street dust, and 
the negative results of investigations carried on 
in England regarding the possible dissemination 
of smallpox by the wind, eliminate those two 
diseases from serious consideration here. 

The popular belief that at least sore throats, 
pink eye and colds may be derived by infection 
carried in dust has never been conclusively 
proved, although the belief that relation 
exists may have a basis in fact; while the writ- 
er’s own suggestion, based on the views of pre- 
vious investigators, that poliomyelitis may be so 
derived is as yet merely an incomplete hypothe- 
Street cleaning, as it is usually done, cannot 
be trusted to eliminate this alleged source of 
disease, because such cleaning to the point of get- 
ting rid of infection is rarely if ever accomplished 
by present methods, since it would require 
thorough cleaning, day after day, in every thor- 
oughfare, all over the city. 

Let us suppose an impossibility: That as much 
as 10% of the cases of tuberculosis receive in- 
fection from “dirty streets.” Such infection is 
and must be deposited on the streets almost en- 
tirely by infected persons, about 130 to 150 of 
whom exist on any one day in every 100,000 of 
Minnesota's population. (Very occasionally, per- 
haps, the streets may be infected by the deposit 
of the manure of infective cows.) The infected 
sputum may be deposited anywhere in the city, 
chiefly, however, in the vicinity of the homes of 
infective tuberculous. A city of 
has many miles of streets and 
twice the length of sidewalks. The, say, 750 
persons who alone can infect with tuberculosis 
are likely to infect the sidewalks which are not 
officially cleaned, rather than the street proper 
where the efforts and money of the municipality 
are spent; moreover, they do not infect the down- 
town streets only, i. e., those which are most often 
cleaned, but also, perhaps chiefly, the suburban 
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If there were one iota of evidence that street 


dirt contributes a serious percentage of the total 
number of cases of tuberculosis, or one iota of 
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reason in the belief that if the streets are in- 
fected, present street-cleaning measures would 
remove the infection, or if there were any single 
item of proof that the most ideal methods possi- 
ble for the removal of infection applied to the 
Street proper, where infection is little deposited, 
leaving most of it untouched on the sidewalks, 
where it is chiefly deposited, could seriously re- 
duce the dissemination of the germs, still there 
would be no exeuse for laboriously and at tre- 
mendous expense cleaning all the streets in a 
really painstaking and thorough manner to reduce 
tuberculosis when all that is truly necessary to 
avoid danger by this route is to prevent from 


itting on the streets the 750 people who alone 
oy nc the streets. 
a is means knowing who the 750 are, and so 
p Tvising them—placing them under such re- 
t, moral and legal—as would prevent their 
tl use of the streets as spittoons. 

“In¢identally such knowledge of the infectious per- 
sons, such supervision and control of them, would 
provide, at half the cost of such street cleaning, 
against the spread of this disease in the remain- 
ing 90% of other ways, infinitely more important; 
would, in short, provide for the comprehensive 
effective handling of the whole tuberculosis prob- 
lem, not merely the alleged partial solution of a 
suppositious 10% of it. 

To prevent misunderstanding, let me say that I 
do not decry street cleaning, even of the kind 
usually done,-as a public utility, essential to 
convenience and comfort, probably of advantage 
in preventing (in so far as it prevents dust) minor 
irritations of the mucous membranes. No one 
Objects to dust and dirt more than I do, and I 
am wholly willing to pay my share to escape it. 
But to regard street cleaning, even if perfectly 
performed, as a serious factor in the reduction 
of the spread of cases, disabilities or deaths from 
communicable diseases is to hold an untenable po- 
sition; nor can anyone seriously considering the 
subject find any evidence for such belief in the 
literature, or even evolve a reasonable hypothesis 
in his own mind to support it. 


SEWAGE DISPOSAL. — The proper disposal 
of sewage is of the greatest public-health import- 
ance, so far as involves the getting rid of the 
human discharges it contains in such a way that 
they are not reincarnated raw—do not reach the 
consumer’s mouth in a raw state in his drinking 
water or on his raw vegetables. But the main- 
tenance and operation of sewage disposal systems 
are not public-health measures, since they do not 
affect disease, always provided the discharges in 
the sewage are properly disposed of. 

Supervision of the installation and extension of 
sewerage systems and oversight, which should in- 
clude analytical safeguards, by public-health de- 
partments, are essential, but the daily grind of 
administration is not health department work. 

Sewerage systems are not essential to the proper 
disposal of human discharges, although extremely 
convenient and highly to be desired. A sewage- 
disposal system may at times be a distinct men- 
ace to its own community, as in Two Harbors, 
Minn., where a water-supply, receiving a part 
only of the miscellaneous surface drainage of its 
community in pre-sewerage days, was invaded, 
after the installation of sewers, by the concen- 
trated human discharges of the whole newly 
sewered district. 


There is no public-health advance in the simple 
instal’ation or maintenance of a sewerage system 
in and for itself. The only point of public-health 
importance is the prevention of human discharges, 
whether in a sewerage system or out of it, from 
entering human mouths. Sometimes the sewerage 
system which is of benefit to one community 
carries disease and death to another below it. 
Certainly no sewerage system which facilitates the 
exchange of human discharges can for a moment 
be considered as conserving the public health. 

GARBAGE COLLECTION AND DISPOSAL, 
which are essential to comfort and convenience, 
are not (in sewered cities) affairs which greatly, 
if at all, affect the incidence of disease. At most 
their relation to the spread of infection is indirect, 
and that they have any relation is chiefly due 
to the fly-breeding function of the garbage. Gar- 
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bage collection, alone, especially as 

done in most municipalities, does not 
the number of flies and the most per 
collection will at most reduce, not 

especially if manure is allowed to a 
the neighborhood. Flies breed mor 
manure than garbage, and to rem 
while leaving manure is Simply “s; 
spile and wasting at the bung.” | 
more urge that garbage collection ani 
details of municipal housekeeping, «; imirah 
and never-to-be-sufficiently advocat... ; ane 
activity. They should be conducted \:) :.» oie 
health supervision, but (in sewered pies: 
are only most remotely and indir ‘aes 
health measures. The administrati, letails of 
garbage collection and disopsal do ; relate ‘ 
public health at all. 

In unsewered communities garbag 
and disposal are of considerable im: 
combined with strenuous cleanliness 
Stable manure, because, in unsewere | 
ties, the flies have access to open toil, 
do not in properly sewered comm): 
hence carry typhoid fever, dysentery, et 
The utmost care regarding garbage is pra: tically 
useless even in unsewered communities. jf manure 
accumulates freely in the neighborhoud, because 
flies will breed therein regardless of th: presence 
or absence of garbage. 

These considerations lead to the inevitable cop. 
clusion that if health-department a tivities iz 
the Minnesota communities mentioned prevent any 
disease, disability or death at all (and I believe 
they do), the number of such saved divided into 
the cost of saving them will give from $10 to 
$1,000 expended per case prevented—erery cent 
spent for this purpose coming out of about one. 
eighth of the total appropriation to the health de- 
partment. The whole remaining seven-eighths of 
the appropriation cannot be shown to save even 
one case of disease, disability or death. If, how- 
ever, we allow the hypothesis that as much as 
three deaths a year in each community could be 
saved by all the street-cleaning, garbage-disposal 
and sewerage-system administration in that com- 
munity, they would be saved at an expenditure 
of about $100,000 a year apiece; enough, if ap- 
plied along true public-health lines, to prevent 
from 300 to 30,000 cases, with their correspond- 
ing disabilities and deaths. 

The account stands thus: 


g ‘rbage 
S at the 
N€ Once 


Sal, as 


Collection 
tance, if 
S regards 
ommuni. 
ts (as they 
ties) and 
, directly 


For the prevention of 40-4,000 cases (with 
their disabilities and deaths) annually 
by real public-health measures., i. e., 
$10 to $1,000 per case (including deaths) $43,000 
For the alleged prevention of at most 3 
hypothetical deaths annually by street 


cleaning, etc., i. e., $100,000 per death... 350,000 


Total expenditures for “health and sani- 7 
tation” . . . $393,000 
To sum up, garbage collection and disposal, 

street cleaning, the maintenance of sewers, etc. 

have little if any effect in reducing disease, dis- 
ability or death, essential as their proper con- 
duct is to general comfort, convenience and de- 

cency. One should urge clean back yards, 4l- 

leys and streets as one urges clean clothing and 

neatness in general—because they are pleasanter 
and better and more attractive—not because they 
prevent disease. People buy new clothes because 
they like to look nice, not to ward off smallpox 
or tuberculosis. So with municipal housekeeping 

The funds spent for “looking nice’ should not 

be confused with those spent to prevent disease, 

disability and death. 

[This general subject is further discussed in 4 
condensation of a public address by Prof. Ed- 
win O. Jordon and in an editorial published else 
where in this issue.—Ed.] 


oO 


Irrigation in Oregon has been reported on by 
the U. S. Bureau of the Census. The total irti- 
gated area of the state in 1909 was 656,129 acres 
against $88,310 acres in 1899—an_ increase of 
76.7%. The area irrigated with water raised by 
pumping was 5,711 acres in 1909. The total cost 
of the irrigation systems of Oregon was $12 
689,044 in 1910 against $1,843,771 in 1899—an ine 
crease of 588%. The average cost of operation 
and maintenanee per acre in 1909 wis 15 cts 
against 22 cts. in 4899. 
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‘able and Fruitless Lines of Endeavor 
Prt Public-Health Work.’ 


gy EDWIN 0. JORDAN? 


.w recognized to-day by many experts 
¥ some of the ordinary activities of 
: alth departments are of unquestion- 
in conserving the health of a com- 
ers are relatively ineffective or pos- 
ess. One well-known writer’ has thus 
mself on this point: 





xpresst u 


boldly assert that if every case of communi- 
I bojzease were promptly reported to the 
apie veal board of health and as promptly 
S09 effective sanitary control and so 


r 

placed danger of infection had passed, all the 
ner ‘pre nt-day activities of boards of health, 
oteper local, state or national, with the excep- 
. 9 of those directed against certain causes of 


infant mortality, and the possible further excep- 
inane some food and drug inspection, might be 
propped with no appreciable effect upon the gen- 
a hea or mortality of any of our states or 
pes r cities. 





In all fairness it must be admitted that a part 
of the energy of almost every municipal health 
department in this country is devoted to com- 
bating imaginary dangers or applied to tasks that 
have only a remote bearing on the public health. 

This condition, as a rule, is not due to ignor- 
ance on the part of health officials, but to the 
pressure of public opinion. Such pressure is often 
exerted directly through legal ordinances passed 
by uninformed legislative bodies, but sometimes 
1180 through agitation by mistaken enthusiasts 
r through other channels of public opinion. Back 
a the whole situation is the existence in the pub- 
lic mind of wrong or antiquated conceptions of 
disease and the causes of disease. It was unfor- 
tunate in many respects for the cause of public 
health that much of the popular interest in health 
matters was evoked before the germ theory of 
disease and its corollaries became fully developed. 
As the result of premature generalization the 
public has warmly espoused a number of wrong 
conceptions of disease and of ways of prevent- 
ing disease. To be specific, two instances of this 
confusion are found in the demand for garbage 
disposal and plumbing inspection. 

Sanitarians do not admit that even a grossly 
improper method of garbage disposal can have 
much to do with the spread of disease in a 
sewered city or that diphtheria or typhoid fever 
or any other disease is properly attributable to 
the entrance of sewer air into dwelling houses. 
So firmly embedded in public belief, however, is 
the connection of piles of decaying garbage with 
outbreaks of infeetious disease, and of “defective 
ing’ with all sorts of maladies that to the 
average citizen “garbage disposal” and “plumbing 
nspection” bulk large as the chief if not the 
nly activities of a municipal health department. 

In the light of our present knowledge we may 
well ask what are the actual dangers to health 
from these two sources? It is now well known to 
bacteriologists that disease germs do not “breed” 
in garbage heaps, but that on the contrary if 
added from outside they speedily die off. The 
offensive odors of decomposition may be unpleas- 
ant and undesirable; there is no evidence that 
they produce disease or dispose to disease. On 
the other hand, it may be argued that the exist- 
ence of heaps of decomposing organic matter 
tends to maintain or create general habits of un- 
cleanliness which themselves are detrimental in 
a roundabout way to the health of a community. 
And again it is known that the house-fly may 
breed in garbage piles, particularly if horse ma- 
nure is present, and that under certain conditions 
this noxious insect may become the bearer of dis- 
ease germs to food. But when the worst is said 
it must be admitted that the known danger to 
health from garbage piles and “dumps” is rela- 
tively insignificant compared with the danger 
from other well-known but less popularily feared 
Sources. Disease does not originate in garbage 
piles, however offensive they may be; the house- 
fly, however disgusting and annoying its habits, 
Sufers from no disease transmissible to man, 
and docs not convey disease unless it has access 
to material in which disease germs are present. 





‘Condensed from a paper presented before the 
Congress of Techneree: , Boston, April 10, 1911, 
to commemorate the fiftieth anniversary of the 
Sranting of the charter to the Massachusetts In- 
stitute of Technology. The paper was printed in 
full in “Science” for June 2, 1911. A briefer pa- 
per, tour ing upon some of the same points, by 

r. H. \ ill, appears elsewhere in this issue 
and the same general subject is discussed in our 
current editorial columns.—Ed. 
can rt ssor of Bacteriology, University of Chi- 
he cod. Editor, “Journal of nfectious 

iseases,’ Chicago, Ill. 
ony. Uaker,_in report as Chairman Committee 
More:!pal “Health and Sanitation, National 

unicipa! League, Buffalo, N. ¥., 1910. 


The truth is that garbage disposal in large 
cities is more a matter of municipal housekeep- 
ing than of public health; proper methods of 
garbage collection and destruction must be urged 
rather from economic and esthetic considerations 
than on hygienic grounds. There are of course 
certain features in the handling of refuse and 
waste that need hygienic control, just as there 
are in street cleaning, but the problem is essen- 
tially not one of public health. At present in 
some cities the department of health is bur- 
dened with the task of caring for the city waste 
and its success or failure as a conservator of the 
public health is too often measured by the fre- 
quency with which coal ashes are scattered in 
alleys or the length of time that decaying vege- 
table matter remains in tin cans in hot weather 

One thing should be clearly understood by 
municipal authorities and by the general public, 
that regular collection and cleanly handling of 
ashes and table scraps is not one of the surest 
and most profitable ways of protecting health 
and preventing disease. Efficient administration 
of this branch of public work should not be al- 
lowed to take the place of measures that directly 
affect the public health.‘ 

Few dangers to health have loomed larger in 
the public eye than that from “sewer gas.” Elab- 
orate and amazingly expensive systems of plumb- 
ing are required by law to be installed in every 
newly erected dwelling house in our large Amer- 
ican cities. Plumbing inspection to-day occu- 
pies a large part of the working force of many 
municipal health departments. In Baltimore in 
1908, to cite a single instance, this work was 
carried out by one inspector of plumbing, seven 
assistant inspectors of plumbing and one drain 
inspector at a total salary cost of $8,250 or about 
one-tenth of the total salary appropriation for 
all public-health work. And yet, if all the most 
recent and searching investigations such as those 
of Winslow and others are to be believed, the 
actual peril to health involved in the entrance of 
small quantities of sewer air into houses is so 
small as to be practically negligible. It may be 
questioned whether plumbing inspection, as ordi- 
narily conducted, can be shown to save a singie 
life or prevent a single case of disease. There is 
certainly no reason to suppose that any infectious 
disease is due to germs carried in sewer air. It 
might reasonably be maintained that slightly 
leaky gas fixtures are a much more serious men- 
ace to the health of house dwellers than defective 
plumbing. At all events our present knowledge 
affords small justification for the expenditure of 
public money to insure that the odor of pepper- 
mint does not enter our houses when oil of pep- 
permint is designedly introduced into the house 
drains. 

In the matter of heating and ventilation enor- 
mous sums have been spent and are being spent 
to “renew” the air in rooms and public assembly 
halls and to introduce “pure air” in what has been 
assumed to be necessary amounts. And yet if the 
work of Beu,5 Heymann, Paul, Erclentz, Fligge,® 
Leonard Hill and others means anything it dem- 
onstrates that the whole effect from “bad air” 
and crowded rooms is due to heat and moisture 
and not to carbon dioxid or to any poisonous ex- 
cretions in expired air. When all the effects of 
“crowd poison” upon a group of individuals in 
an experimentally sealed chamber can be elim- 
inated by rapidly whirling electric fans it is use- 
less any longer to look upon carbon dioxid as “a 
measure of danger.” If we recognize that all the 
discomfort from breathing air in a confined space 
is due to a disturbance of the thermal relations 
of the body, the problem of ventilation becomes 
very different from what has usually heen sup- 
posed. In temperate climates at all events it 
ought to be much simpler to provide for proper 
heat regulation of the body than to warm a large 
volume of outside air and introduce it into a 
building continuously or at stated intervals. It 
may well be asked whether the elaborate legal 
regulations governing the “supply” of air and the 
cubic feet of bedroom space have a real basis 
in scientific knowledge. If over-heating, moist- 
ure-content and stagnation of the air are the chief 
things to be avoided, may this end not be reached 
more effectively and less expensively than by 
present methods? 

One conspicuous function at present required 





‘Any one who fancies that to depreciate gar- 
bage disposal as a health measure is flogging a 
dead horse will be disabused of this impression 
if he has experience with the beginnings of a 
typhoid aes and learns how often public 
attention is diverted from significant issues like 
water-supply, milk-supply, and contact, by ap- 
pees to the prejudice ainst slovenly ways of 

andling harmless household refuse. 

*‘Zeitschr. f. Hyg., 1593, 14, p. 64. 

*Zeitschr, f. Hyg., 1905, 49, p. 363. 
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of or voluntarily exercised by health departments 
is the practice of terminal “disinfection after 
cases of infectious disease This has come to 
play a large part in municipal health activities 
and is responsible for an important share of the 
expense. In Boston, for example, in 1909, about 


one-tenth of the annual appropriation was ex 
pended for disinfection One of the most experi 
enced New England city health officers has 


re 
cently seriously questioned the value of such an 
expenditure.*? After a study of the ratios of re 
currences in certain diseases he concludes that, 


“Both theory and facts, so far as any data are 
available, indicate that terminal disinfection after 


diphtheria and scarlet fever is of no appreciable 
value.”” This view has met with strong support 
from the experience of a number of English 


health officials, even if it cannot be regarded as 


conclusively proved. Every one now knows that 


the large sums of money spent in measures of 
disinfection directed against yellow fever gave 
little return in added safety We can hardly 
take for granted that any process of combatins 


disease is effectual simply because it is customary 
or traditional. It is evident that the whole ques 
tion of disinfection needs to be studied afresh 
with a view to actual efficacy It is not a subject 
for laboratory experimentation alone, but must b« 
investigated as a problem of 
health administration. 


practical public 


The importance of control and supervision of 
the sources of public water-supply has long been 
recognized, but the importance of controlling the 


quality of the public milk supply, although fre 
quently urged by sanitarians, is not always 
preciated. At the present time in the great 


ap- 
ma- 
jority of American cities it is safe to say that 
for every Gase of infectious disease due to drink- 
ing-water ten cases are caused by infected milk 
It is difficult to secure adequate funds for the 
sanitary control of the milk supply By sanitary 
control of milk is meant not the upholding of a 
rigorous standard of butter fat and total solida, 
but the maintenance of proper standards of 
cleanliness and health for dairy cows and espe 
cially the safeguarding the milk from infection 
during collection and transportation. Under 
some conditions the protection of the consumer 
against milk-borne infection may be best brought 
about by compulsory pasteurization of that por 
tion of the milk supply which cannot otherwise 
be raised to proper standard. Whatever method 
of control be adopted, it is certain that any gen 
uine improvement in the character of a milk sup 
ply will be followed in the long run by a less 
ening in the amount of typhoid fever, diphtheria, 
searlet fever and to some extent tuberculosis 

One of the important bacteriological advances 
ef the last few years has been the discovery that 
a considerable number of healthy persons, con 
valescents or others, harbor disease germs and 
that these persons are important agents in 
spreading disease. The detection and proper 
treatment of disease-germ carriers, particularly 
in the more serious diseases and before or in the 
early stages of an epidemic, is now recognized 
as an important although difficult task. The 
whole question of the contro? of germ-carriers is 
one that needs more careful study with a view to 
determining the actual results of the methods 
adopted. From this point of view, inspection of 
school children, especially at the beginning of 
the school year, is probably to be classed as a 
highly profitable activity, although it is to bs 
wished that fuller and better-studied statistics 
were available. 

In rural communities, undoubtedly one of the 
simplest, as well as most important, health-pro- 
tective measures is the adoption, under compul- 
sion if need be, of a safeguarded and standardized 
form of barrel privy.* .A corollary hardly neces- 
sary to mention is the total abolition of the privy 
in all thickly settled towns. For lack of such 
regulations soil pollution occurs, the house-fly 
finds an opportunity to transfer disease germs 
from excreta to food, and typhoid fever and hook- 
worm disease become constant plagues over wide 
regions. : 

Another field in which practical workers are 
convinced that certain measures have direet ef- 
ficacy in saving life is that of infant mortality. 
It has even been said that for the expenditure ofa 
certain sum the saving of a life can be guaran- 
teed. Certain it is, that in few public health 
activities is the ratio between effort expended 
and results obtained so clearly seen. 

It is impossible at present to apply direct tests 





ne oe Amer. Public Health Assoc.,” 
» 1,_p. ° 

*See Public Health Reports for 1910, published 
by the Public Health and Marine Hospital Ser- 
vice, articles by Stiles and Gardner, and Lums- 
den, Roberts and Stiles. 
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of efficiency to some measures that 
promote health. The influence of playgrounds, 
public baths, regulation of the hours of labor 
in extra-arduous industries and the like is real 
if it cannot be accurately determined or esti- 
mated. Certain-activities of a health department 
may be worth continuing for their educational 
value, although their direct utility may be ques- 
tioned Many topics need investigation in order 
to discover their real bearing upon the public 
health. Among these are such matters as the 
effect of a smoky atmosphere, the alleged nervous 
strain due to city noise and numerous important 
questions in the domain of food adulteration and 
contamination. Premature and drastic action by 
health authorities in matters concerning which 
there is profound disagreement among experts 
may cast discredit on other lines of activity ‘n 
which there is and can be no difference of opinion. 

For the present it seems worth while to empha- 
size more sharply than heretofore the distinction 
between public health measures of proved value 
and those that owe their existence to tradition or 
to misdirected and uninformed’ enthusiasm. 
Further study of the results obtained by certain 
of the usual and conventional health department 
activities is also much needed, and as a prelim- 
inary to such study the proper collection and 
handling of vital statistics is essential. It is poor 
management and unscientific procedure to con- 
tinue to work blindly in matters pertaining to 
the public health, to employ measures of whose 
real efficiency we are ignorant and even to re- 
frain from collecting facts that might throw light 
upon their efficiency. 


undoubtedly 


A New Drag-Line Scraper Bucket. 


A scraper bucket differing in many important 
respects frem those commonly used with drag- 
line excavators has been tested in severe service 
for more than 18 months on the New York 
aqueduct work. This bucket is distinguished by 
the absence of rigid bales, the unobstructed open 
end or mouth and particularly by the adjusta- 
bility of the hauling connections. This last fea- 
ture permits the easy adjustment of the bucket 
to the best cutting angle for any material being 
excavated. 

The bucket is supported, hauled and dumped 
through a system of chain bridles shown in 
Fig. 1. By the use of chains only, without any 
rigid bales such as are commonly used, the 
bucket is made less liable to damage under hard 
usage. It can be dropped in any position without 
an accident, such as the bending of a bale, which 


Fig. 2. Hayward Scraper Bucket in Dumping 


Position. 


might occur when bales are used. Stud-link 
chain is used for the bridles, as it was found 
that with open links the chain would often foul 
or bunch up when the bucket was picked up 
after a drop. 

There are three separate bridles or pairs of 
chains—the hoisting bridle, dump control bridle 
and pulling bridle. The chains of the hoisting 
bridle are attached at one end to the hoisting 
cable and at the other to bearing pins project- 
ing from the sides of the bucket. The bearing 
pins are protected by cast-steel hoods, open at 
the top and rear. The two chains are held apart 
by a spreader-bar above the bucket to prevent 
their pinching against its sides and interfering 
with the dumping movement. The bearing pins 
are placed enough to the rear of the center of 
gravity of the loaded bucket to give a strong 
dumping tendency when the controlling bridle is 
released. 

The controlling-bridle chains are in two sec- 
tions joining each other where they are both at- 
tached to large rings sliding on rods along the 
upper edges of the bucket. The upper section 
of the bridle is attached by a shackle to an ad- 
juster bar secured to the hoisting cable. The 
lower section is attached to the pulling cable or 
drag line. While the bucket is being hoisted, 
after having been filled, the drag line is kept 
taut so that the sliding rings are held at the for- 
ward end of their slides until the bucket has 
been brought to the dumping place. The pull- 
ing cable is then slacked, releasing the con- 
trolling bridle and thus allowing the rings to 
slide back along the guide bars and drop the for- 
ward end of the bucket. Fig. 2 shows the bucket 
in the dumping position. By means of the ad- 
juster bar at the upper end of the controlling 
bridle, the length of the upper section of the 
bridle can be regulated to give the proper tilt 
to the bucket when loaded with any: given ma- 
terial. 

The pulling bridle is attached at one end to 
the drag line and at the other to lugs on the for- 
ward end of the bucket. The pulling lugs are of 
manganese steel riveted, or bolted if desired, to 
the cutting edge of the bucket so that they can 
be removed and replaced if worn out. The pull- 
ing bridle is assisted in its work of dragging the 
bucket by the lower section of the controlling 
bridle, whose attachment to the pulling cable is 
made through shackles and adjuster bars, as 
shown in Fig. 1. 

When digging in soft material, such as loose 
soil or sand, the pulling section of the control 


FIG. 1. THE NEW HAYWARD DRAG SCRAPER BUCKET: HOISTING POSITION, 


bridle is lengthened by moving its sh 
along the adjuster bar to the last 
pull of the drag line then comes dir, 
pulling bridle, and since the pulling | 
down toward the bottom of the by 
lie flat in the material without tena. 
into it too deeply. But when harder 
encountered, the controlling bridle ; 
so that it takes a part of the pull, o; 
the pull if desired. Since this bridle 
at the top of the bucket, the resu)t 
the bucket in an inclined position 

teeth are forced down strongly into ¢} 
In this way the bucket can be made t 
capacity in “rotten rock,” handk 
blasting. 

This method of adjustment is obvi 
convenient than that of fitting wed 
pieces to the bottom of the bucket + 
back up and cutting edge down in 
terial. The length of the contro! bri 
changed in about three minutes, and 
tle experimenting the best cutting an; 
material at hand can soon be found. 

Another adjustment is provided 
ting by means of a three-cornered st. 
which serves as a link between th 
and the ends of the pulling-bridle cha 
mally the drag line is attached at a | 
corner of this triangular casting whi! 
chains of the bridle are attached res; 
holes in the two other corners. For sid 
drag line is attached at the same 
one chain of the bridle. This gives t} 
having one bridle chain longer than 
and thus produces the tendency to side cut. 

As can be seen in Fig. 1, there is no brace nor 
hood over the front end of the bucket 
feature, it is claimed, enables the bucket to take 
a larger load. In top soil, loads of 2 cu. yds 
have been taken in a 1%-yd. bucket, and this 
load was dug by the bucket while n 
than twice its own length. 

The sides of the bucket are not at right 
to the bottom but are inclined inward, approach- 
ing each other at the top. This shape, it is 
claimed, protects the side plates and hoist-bridle 
bearing pins from excessive wear, since the fur- 
row cut by the shoe is wider than the 
of the bucket. 

This bucket has just been put on the market 
by the Hayward Co., of 50 Church St., New 
York City, to whom we are indebted for the in- 
formation for this description. The 
made has been practically worn out in tests after 
handling about 20,000 cu. yds. of material. This 
bucket, however, was of lighter materia! and in- 
ferior design to the second model which is the 
one now being built. A bucket of this second 
design has handled between 16,000 and 15,00 
cu. yds. of material and at the present time 
shows practically no wear. 
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Wet Magnetic Separation for weakly magnetic 
ores is carried out in Europe by the Ullrich sep- 
arator, built in Germany,. according to an article 
in “Stahl und Bisen” of July 13, 1911. A number 
of pole-pieces project vertically from an electro- 
magnet, and are arranged in a circular group 
Over each pole-piece is an inclined troush, which 
receives material at its outer edge and dis: harges 
it into a central waste-hopper. Over the circle 
of troughs is a ring-shaped armature, whose 
lower edge is tapered to a knife-edge, 0r rather 
a group of several concentric rings of this shape. 
These armature rings rotate, picking up the mag- 
netic material from the troughs and depositing 
it between the magnet-poles in pockets which 
alternate with the supply troughs. The several 
armature rings can be adjusted vertica!ly inde- 
pendent of each other, and thereby give 4 m4& 
netic field of any desired gradation of intensity. 
Machines of this kind were used success‘ully to 
concentrate iron ores at the plant of the Dunder- 
land Iron Ore Co., in Norway, where the nematite 
ore carrying some magnetite, in a gansue of 
apatite, quartz and mica, could not be handled 
by dry magnetic separation. Trials of concen- 
tration with the Ullrich machine, howey ', 53¥° 
concentrates of 64 to 66% iron from o's of * 
to 87% iron, and 76 to 82% of the total on ar 
tent of the ore Wag saved, and the concentra 
was remarkably low in phosphorus. 
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An External Throttle Valve for Locomotives. 


The us arrangement of locomotive throttle 
ns the dome of the boiler, with its oper- 
‘eng rod and levers inside the boiler shell has 
nie jisadvantages in regard to accessibil- 
‘ment and repair, but the arrangement 
y universal. A throttle valve located 
poiler shell, therefore, is a decided 
q xcomotive design. Such a device has 
noon invented and patented by Mr. W. L. Buck, 
cyperintendent of Motive Power of the Atchison, 
Segaia - Santa Fe Ry., and is illustrated’ here- 
yr s} _ the throttle is located outside the 
jler § underneath the front end as near to 
the cylinders as other construction details permit. 
The thr ttle valve itself is of the balanced double- 
poppet tyr universally used on American loco- 
It is operated by a long reach rod from 
th the operating handle convenient to 
the eng runner’s seat. 

This throttle was designed primarily for use 


motives 


the cab 


with locomotives equipped with superheaters, and 
it is doubtful whether it could be successfully 
used on ordinary locomotive using saturated 


condensation would collect above the 
valve whenever the throttle was closed. In the 
drawing, Fig. 1, it is shown as applied to a loco- 


steam 45 


motive equipped with the Buck-Jacobs super- 
heater." This superheater consists of a steam 
drum, the shell of which is contiguous with the 
shell of the boiler. The superheater heads are riv- 


eted to the shell, and form tube sheets for a set 


of fire tubes through which pass the gases and 
products of combustion. 

The throttle is secured beneath the superheater 
in the outside of the boiler shell. Communication 


with the superheater is by means of a hole 
through the shell. Above the superheater is a 
connection to a large globe valve, and this, in 
turn, is connected to the steam dome by an out- 
Short steam pipes lead from the throt- 
tle to the cylinder saddle casting. 

The details of the throttle valve with its casing 
and connections are shown in Fig. 2. The throttle 
is supported by a cast-steel saddle, riveted 
through its upper flange to the boiler shell. The 
throttle box is bolted to the lower flange of this 


side pipe 


‘Engineering News, Jan. 27 and June 2, 1910. 


Side 
FIG. 1. 


W. F. Buck, Superintendent of Motive Power, 


Transverse 





Section., 









saddle, a steam tight joint between the box and 
saddle being made by the usual form of joint 
ring. 

The device may be applied also in connection 
with any design of smoke-tube superheater. In 
such case saturated steam may be led to the 
superheater header either by an external pipe 
from the ‘dome, or by the usual inside dry pipe. 
From the header, superheated steam is led to the 
throttle by two steam pipes, similar to the com- 
mon form of smokebox steam pipe. 

The external throttle is readily accessible at all 
times for inspection and repair. The joints on 
the pipes leading to and from it are outside of 
the boiler shell, where steam leaks may be quick- 
ly detected and where repairs may be made con- 
veniently. 

By closing the globe valve near the dome, steam 
may be shut off from both the throttle and the 
superheater. Repairs to these parts may then be 
made without the long delay incident to blowing 
off steam, cooling the boiler, and removing the 
dome cap, necessary with the ordinary internal 
throttle. It may also be noted that there is no 
stuffing box, gland or packing for the throttle rod 
in the cab, and one possible source of leaking 
steam there is avoided. 

With the external throttle, superheaters are al- 
ways filled with dry steam ready for delivery di- 
rect to the cylinders. Maintaining steam con- 
tinually in the superheater provides still further 
advantage in protecting the superheater and 
joints from the effect of hot gases. 
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A Coal-Mine Fire-Fighting Car has been put 
into use at two of the collieries of the Mahonoy 
and Schuylkill division of the Lehigh Valley Coal 
Co. The need of such a car was suggested by 
the difficulty experienced on several occasions in 
fighting breast fires at Packer No. 5 colliery in a 
vein rich in gas. The pitch of the vein was about 
60° and it was a hard matter to fight the fire by 
the old method of carrying water up this slope in 
powder kegs. 

The new car, as described in the September, 
1911, issue of “Mines and Minerals,” consists of a 
truck with a flat floor upon which is mounted a 
4 x 5-in. horizontal triplex electric-driven pump 
with a capacity of 80 gals. per min. The truck 
also carries 2,000 ft. of insulated wire, two 3-gal. 
fire extinguishers, 400 ft. of 1-in. rubber hose, 50 
ft. of 3-in. tail pipe and a hatchet, axe and saw. 
The car is kept on the surface in a fireproof 
building and can be lowered to any lift of the 
mines within three minutes after an alarm has 
been given. 
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LOCOMOTIVE EQUIPPED WITH THE BUCK EXTERNAL THROTTLE VALVE; 
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The Paving and the Care of Streets.* 


By EDWIN A. FISHER,t+t M. Am. Soc. C. EB 


GUARANTY.—Much has been said and written 
upon the subject of pavement guarantees. A few 
years ago a long guaranty was thought to be the 
one thing needful in street paving New York 
City laid many pavements under a 15-year guar- 
anty period. Many other cities, unless prevented 
by charters, exacted ten years. Of late, how- 
ever a reaction has set in and many engineers 
and other municipal officers argue that the guar- 
anty should be abolished entirely. I believe that 
some guaranty is essential but that it should not 
cover an extended maintenance but be limited 
generally to the material and workmanship. 

Where a large amount of underground work 
is done, scattered, as is usual, over a consider- 
able distance, it is absolutely impossible, with 
ordinary inspection, to know that the trenches 
are properly backfilled. The contractor should 
be responsible for this work. 

We have fixed the guaranty period for standard 
pavements at five years, and for resurfaced 
streets and sidewalks at three years. I do not 
think a uniform length of guaranty of ‘all kinds 
of pavements is right. It ought to be only long 
enough to detect defects of material and con- 
struction and should vary with the different kinds 
of pavements, and other conditions. I recently 
told a committee of citizens that any contractor 
who would sign a contract with a maintenance 
guaranty for a macadam pavement on a street 
of considerable traffic ought to be sent to a luna- 
tic asylum. 

CONTRACTS.—Two methods of letting con- 
tracts are practiced: the lump-sum bid and the 
unit-price bid. If the exact quantity and charac- 
ter of the work can be fully and clearly de- 
scribed, and changes are not probable, the lump 
sum is the most satisfactory. On the other hand, 
as is usual in the case of a permanent pavement, 
especially in the older portion of the city where 
many of the quantities are not positively known, 
the unit-price method is preferable. I have used 
this method altogether for pavements. What is 
wanted is a method that will eliminate the 
gambling element and enable the engineer to pay 
the contractor a fair price for satisfactory work 
Care should be exercised, however, in making up 
the bidding sheets, that the estimated quantities 
correspond as nearly as possible with the actual, 
else you will get unbalanced bids. I have found 
it better, in the case of items where the quan- 
tity was uncertain, to fix the price in advance, 
or leave it out altogether, and treat such items 
as extra work, rather than to put in estimated 
quantities which might vary materially from the 
actual, and thus tempt the contractors to make 
unbalanced bids. 


LOWEST BIDDER.—The charter provision 
compelling the letting of all contracts for public 
work to the lowest bidder that will furnish ade- 
quate security results, in many cases, in turning 
over municipal work requiring special knowledge 
and skill to ignorant or inexperienced men, de- 
ficient in every quality required for the success- 
ful execution of the work. Nothing has so tended 
to bring the business of municipal contracting 
into disrepute as the lowest bidder. From a large 
experience in both public and private work, I am 
clearly of the opinion that the contracting board 
should have discretion to let contracts as in its 
judgment is for the best interests of the munici- 
pality. In nearly all cases the lowest bidder 
would get the work. Honesty, ability, intelli- 
gence and special knowledge would be recog- 
nized, and the business of city contracting be 
placed on a higher plane. The work would also 
be better and more economically done. 

For 26 years prior to the year 1900 municipal 
contracts for the City of Rochester were let by 
an elected board of three members having au- 
thority to award contracts as in its judgment 
was for the best interests of the city. While 
this board, on account of its large powers, was 
made the central figure in every municipal cam- 
paign, and all sorts oy criticism and abuse heaped 
upon its members during the heat of a campaign, 
I do not recall that its acts, with respect to the 
letting contracts, were ever questioned. 

BITULITHIC.—Mention may be made of the 
bitulithic pavement that has come rapidly and 
extensively into use in the last ten years. This 
pavement is correct in theory, and its extensive 
and generally satisfactory use indicates that its 
theory is sustained by actual practice. It com- 
bines very many of the qualities of an ideal 
pavement. Its success, however, depends, more 
than any other kind, upon extreme care in the 
selection and grading of the materials, and in 

*From an address before the Williamsport 


Board of Trade, June 12, 1911. 
tCity Engineer, Rochester, N. Y. 
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the proper execution 
fore perhaps an 


of the work. It 
actual advantage that its use is 
covered by broad patents, preventing its con- 
struction except under the skilled supervision of 
the patentees, 

STREET RAILWAY TRACK.—Two methods of 
construction are followed: Wooden tie 
tion, consisting of a concrete 
thick, extending the entire width of the space, 
between lines drawn 6 ins. outside the outside 
ends of the ties, put in at the same time and @on- 
nected with the 6-in. foundation outside. Wooden 
ties about 30 ins. ec. to e. left embedded in 
this concrete. This form is favored in streets 
where recent excavations have been made under 
the track space. 

The method, and now practiced, is 
the use of steel ties of 3 ins. depth, spaced 4 ft. 
c. to «, embedded in a 12-in. Portland cement 
concrete foundation extending entirely across the 
space between lines drawn 6 ins. the 
ends of the ties and connected with the 6-in. 
foundation under the pavement. Old rails have 
been used for ties in some streets. 
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Some of the Properties of Oil-Mixed Port- 
land Cement Mortar and Concrete * 

By LOGAN WALLER PAGE, M. 
In October, 

considerable 


wet Portland 


process. 


Am. Soc. C. E. 
1909, the 
quantities 
cement 


writer found 
could be combined with 
paste by a simple mixing 
It was noted that when oil was added to 
wet cement it disappeared completely when mixed 
few moments, and, furthermore, that there 
was no separation of the ingredients 
upon Experiments were at begun 
with various kinds of oil, to ascertain which was 
best adapted for the mixture After these pre- 
liminary inquiries were complete, the following 
tests were conducted, or are now in progress, in 
order to investigate the properties of oil-mixed 
cement, mortar and concrete: 

(1) The tensile strength of neat cement and 1:3 

mortar; 
The time of setting; 
The crushing strength 
crete; 

(4) Impact tests on concrete; 

(5) The modulus of elasticity of concrete; 

(6) The absorption of concrete; 

(7) The permeability 

(8) Bond tests; 

(9) The density of concrete. 

Some of these tests are in an incomplete state; 
others are contemplated, in an effort to develop 
those phases of the material which give most 
promise of practical results. The writer’s excuse 
for publishing them in such an incomplete state 
is that, with his limited facilities for testing, it 
would require considerable time to complete the 
work, and, in view of the results already obtained, 
it seemed likely that engineers with better facili- 
ties would hasten the work through its experi- 
mental stage. 

MATERIALS.- 


that oil in 


for a 
apparent 


setting once 


of mortar and con- 


of concrete; 


The materials used consisted of 
Portland cement, river sand, and %-in. crusher- 
run gneiss. Analyses of the several oils selected 
for use are given in Table I. The cement com- 
plied with the specifications recommended by the 
Special Committee on Concrete and Reinforced 


*Paper presented before the American Society 
of Civil Engineers, Nov. 1, 1911. Published in 
Proceedings of the American Society of Civil En- 
gineers, September, 1911, p. 993. 

+Director, Office of Public Roads, U. 8S. 
Agriculture. 


Dept. of 


Concrete. Mechanical analyses, typical of the 
sand and stone used, are given in Table II. 

The sand contained 37% of voids, the stone 43%. 

METHOD OF MIXING CONCRETE.—The 
weights per cubic foot of the dry sand’and stone 
were determined, the materials being loosely 
shaken in a measure containing 1 cu. ft. The 
weight of cement was assumed to be 95 lbs. per 
cu. ft. The percentage of moisture in the sand 
and stone was determined every day that a con- 
crete mixture was made, and the proportions of 
sand and stone in the mixture were corrected for 
the moisture content. All concrete was propor- 
tioned by volume, but the materials were meas- 
ured by weight. In all the cases the percentage 
of oil used is based on the weight of the cement 
in the mixture. 

The following method of mixing was used: The 
proper quantities of cement and sand were mixed 
dry until of uniform color. Water was then added 
and the mass was turned as often as was neces- 
sary to produce a rather wet mortar. The water 
added to the mortar was not weighed, the appear- 
ance of the mix being the criterion for determin- 
ing the proper quantity. In general, however, the 
total quantity of water, including that in the 
sand, was about 17% of the total weight of the 
cement and sand. After having mixed the mor- 
tar, the desired quantity of oil was added, and 
the mass was turned over as many times as was 
necessary to break up the oil and incorporate it 
thoroughly with the other ingredients. The pre- 
viously moistened stone and the oil-cement 
mortar was then combined and turned until thor- 
oughly mixed. The percentage of water required 
to make a rather soft mixture was determined 
from the appearance of the first batch, and every 
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TABLE II1.—MECHANICAL ANALYSE 
AND STONE. 
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1:3 MORTAR.—Tests made on 1:3 
taining oil show that the tensile str. 
fluenced very little by the oils at 7 da 28 days 
or 6 months, and furthermore, ther: : 
gain in strength at 28 days and 6 mont} 
at 7 days. The strength of oil-mixed 
given in Table III, and plotted on | 


TABLE III.—TENSILE STRENGTH ©! 
TAR, OTTAWA SAND. 
Per- Oil No. 4,923. Oil No. 5,053. ¢ 
cent- ————_———_—_—_ -——_—_ 
age 7 28 6 7 28 
of oil. days. days. mos. days. days Ss. days 
0 256 296 326 331 83887 
2% 299 400 449 35% 255 327 
5 287 316 372 3% 268 341 
10 252 331 360 264 399 
TIME OF SETTING.—The addition 
tards both the initial and final set. Q 
results of tests with the Gillmore 
specimens subjected to identical conditions are 
given in Table IV, and are shown graphically on 
Fig. 2. The effect of 10% of oil is to 
the time of initial set about 90%, and th: 
final set about 60%. 


TABLE IV.—THE EFFECT OF OIL ON THE 
TIME OF SETTING OF PORTLAND CEMENT. 
Oil No. 4,923. 
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CRUSHING STRENGTH. 
—Specimens of mortar 
and concrete were mold- 
eylindrical forms, 
6 ins. in diameter and 6 
ins. high. The materials 
were deposited in the 
molds in layers about 2 


ins. thick, and were trow- 
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Fig. 1. Tensile Strength of 
1:3 Mortar Briquettes. of 
Cement, 


Percentage of Oil (No .923). 


Fig. 2. Effect of Oil on Time 
Setting of 


eled and tamped. The 
molds were removed after 
one day, but the speci- 
mens were not disturbed 
until the second day after 
molding. Air-cured spec- 
imens were kept mois- 
tened for seven days after 
molding. All tests were 
made in a universal ma- 
chine having a capacity 
of 200,000 lbs. The bear- 
ing surfaces of all mor- 
tar specimens were bed- 
ded in several _ thick- 
5 nesses of blotting paper. 
It was found necessary 
to bed the top surface of 
each concrete’ specimen 
in plaster of Paris before 
testing, blotting paper 


Portland 





TABLE I.—ANALYSIS OF OILS USED IN CEMENT-CONCRETE MIXTURES. 


Sample number 4,145 4,146 


Type 


. Fluid, greasy. 
Character 


Specific gravity at 2! 
25° cent 

Loss at 
hours, 


0.924 
6.86% 
Fluid, greasy. 


0.910 
163° cent., 5 
20 grammes.. 


Character of residue } 


Soluble in 
temperature 99.99 % 
Organic matter insolu- 
ble 0.01 
Inorganic matter 0.00 


soluble — 
100.00 


CSs, 


0.01 
0.00 


100.00 

Percentage of total bi- 
tumen insoluble in 
86° paraffin naphtha 

Fixed carbon 

Specific viscosity, Eng- 
ler 50° cent 


2.23% 
2.41 3.36 


14.2 6.4 


Fluid Residual Fluid Residual Fluid Residual Fluid Residual 
Oil. Oil. Oil. Oil. 


Fluid, greasy. 
12.56% 
Fluid, greasy. 


99.99% 


6.82% 


4,147 4,149 4,170 


Cut-back Oil 
Asphalt. 


Fluid, greasy. Fluid, greasy. Fluid, 


0.926 
7.98% 
Fluid, greasy. 


0.923 Rese gc twa 
7.02% 18.38% 
Fluid, greasy. J Semi-solid, 
1 sticky. 
99.81% 


0.13 
0.06 


100.00 


99.93% 


0.07 
0.00 


100.00 


99.95 % 


0.05 
0.00 


100.00 


10.16% 
5.11 


18.2 


2.24% 
1.98 


20.2 


sticky. 


5.053 
Fluid Residual 
Oil 


4,923 4,981 
Fluid Residual Fluid Residual 
Oil. Oil. 


Fluid, slightly 
sticky. 


0.924 


Fluid, me? ae” 
8 ¥ 


0.893 


27.17% : 3.70% 

Slightly granular § luid; grants 

more viscous lar in & 
than original. | pearance. 


99.95% 19.90% 


0.02 0.07 
0.03 0.08 


— 
—_—_— 


100.00 00.00 


0.945 
1.35% 
Fluid, greasy. { 


99.96% 


0.04 
0.00 


100.00 


1.00% 4,12% 
ge l.1T 2.83 
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TABLE V.—TESTS OF OIL-MORTAR AND OIL-CONCRETE CYLINDERS. 100 denieiand 
Crushing Strength, in pounds per square inch. 
All 1:3 mortar (by weight) except specimens 6¢ to 1Xe. 1300 
ns Ge to 12¢ are of 1:3: 6 Concrete; Specimens 13c to 18¢ are of 1: 3:5 Concrete (by volume). 
“| 7 . . . . 
. The numbers in parentheses indicate the number of specimens tested. 1200 
1 " er Nese 3 : 
STORED IN AIR. STORED IN WATER 1100 Kel ne +++. rs 
aig cooueng” Character of oil. Ree eeapeeeainete 3 Y 5 W ater: cure | | 
r yf ot i ” - on 7 a i | 
Mark 28 days. 6 months. 1 year. 28 days 6 months 1 year. “plow | <a! t } i 
ps 3 o% es, Pa Cd eae hs Ex g ; 
cece 
Te —__s__.| 0... css dande RSRMRDRSARmaN sp eas SRa ss Stan ncaeen neces 1 170 (5) 1 350 (2) 1597 (2) | ois (6) 2 275 (2) 2 908 (2) on } 
Gitectesoee| Oso eSeeuna ‘juid Residual Oil No. 4145.00.00... 1 050 (2 830 (2) 1220(2) | 1715¢2) | 2160(2) 2.240 (2) - | 
J . {Fluid Residual Oil No. 4 145......... - HOW bee aces ore ag etre ngs preness & 
" "| “ me 895 (2) 780 (2) 880 (2 ; 1290(2) | 1615 (2) 1 700 (2) 3 tw enon 4 ; 
3 Te “ Oh aes 775 (2) 910 (2) 1 125 ( | 1.020 (2) 1 420 (2) is = oy<e) | | 
i _ i ’ 2 70 (2 besdeeses 2 560 (2) tT Ysa 2} Sc aeemgnerpegreey 
i : Fhaid Residual Oil No. 4 148,........ ETE | stereereen me | inn | [oo BS an| | Me Ait cured! Concrete 
" ys “ ou ee ( tepsesesee | seenevanss } #00 & tetrereses | wea e eee s = 700}—+——-“. . Sy cried + 
B.sovncees{10seeeeeseenes es be ee 1215 (2) 1 275 (2) 1 670 (2) 1 775 (2) 2410 (2) | 2.475 (2) a } | fred ao J DY 
Bee ED coven eeeees ge “* a a 935 (2) 1 295 (2) 138 (2) | 13945 (2) | Lewid | 170.2) = tty eae 
> ***|Pluid Residual Oil No. 4 147......... 1 405 (8) 1155 (%) 175 (8) | 1908 (g | 2475 (2) | 2700 (2) eo} +} +} 4} tt ei al zose 
Gacccersenn- [10 sesesannnes Bore ee Wy Wigs rccecy 97512) | ioasia) | TsssGj' | rem | 350 (a) | 9 20 (i) S LL 
Ba avseesesere|boneosesaetees “ “ eo uw 7% (2) | 10852) 1 310 (2) 1400 (2) | 2010(2) | 1895 (2) > [TI | } | J 
4 "| wluid Residual Oil No. 4 149. 198 (2) | 1105 (2) 1 395 (2) ron 2 655 (2) 2 450 (1) 5 s%00}—+_+— + ' r++ 
“ie “ “owe SURED: CF costescaca B Ksuaserics el oe pretne Siakeaae n 
‘ : “ wow 1 440 (2) | 1995 (2) 1 330 (2) 1 895 (2) 2 215 (2) 2 320 (2) % Et tI t 
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being used in addition to this bedding. The speci- specimen from each mix. Failure was indicated TABLE VII—INITIAL MODULUS OF ELASTICITY 
sre crushed at a speed of 0.152-in. per by the development of radial cracks, of which F 4E ViII—I} AL ! USS peaene 
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min., and the crushing load was taken at the drop 
of the scale beam. 

The numerical results of the crushing tests are 
civen in Table V, and are plotted on Figs. 3 and 
4 As would be expected with an inert substance 
like oil, the crushing strength decreases in gen- 
eral with increasing guantities of oil. In the 
case of the oil-mixed mortars, in only one in- 
stance is there a serious decrease of strength 
with the addition of oil up to 10%, namely, that 
in which oil No. 4145 was used. At 28 days 
water-cured mortar specimens containing 10% of 
oil are at least 80% as strong as the plain mortar 
specimens. In every instance there is a substan- 
tial gain in strength at six months over that at 
98 days; this is equally true of the one-year speci- 
ments. Specimens cured in air are somewhat er- 
ratic in behavior. In some instances a consider- 
able gain in strength occurs, in others, a notice- 
able decrease. 

Concrete, like mortar, when mixed with oil, 
shows a decrease in strength, that containing 
10% of oil having roughly 75% of the strength of 
plain concrete when stored in water. Air-cured 
concrete, mixed in proportions of 1:3:6 and 1:3:5, 
containing 10% of oil, has 65 and 75%, respect- 
ively, of the strength of the plain concrete mix- 
tures. At the completion of the one-year tests 
on compression, a marked increase in strength is 
shown over similar tests at six months. The next 
tests will be made at the expiration of two years. 
TOUGHNESS. — Cylin- 
ders of concrete, 6 ins. in 


there were sometimes two and as often three. The 
numerical results of the impact tests are given in 
Table VI. 


TABLE VI.—NUMBER OF BLOWS REQUIRED TO 
PRODUCE FAILURE. 


Percentage -—1:3:5 Concrete. -—1:3:6 Concrete. 
of oil, Air- Water- Air- Water- 


No. 4923. cured. cured. cured cured. 
0 18 15 15 2 
2% 15 33 14 18 
5 23 20 15 20 

10 13 20 12 21 
15 14 20 13 16 
20 10 22 i sa 
25 “e ; 15 16 


MODULUS OF ELASTICITY.—Tests for the 
modulus of elasticity were made on specimens of 
the usual size, 8 ins. in diameter and 16 ins. high. 
The deformations were measured with a double 
micrometer compressometer. The specimens were 
carefully bedded in plaster of Paris, a spherical 
bearing block being interposed between the top 
of the specimen and the moving head of’ the ma- 
chine. Loads. were applied in two 500-lb. and 
5,000-lb. increments, and were released to the in- 
itial load of 500 lbs. after each increment of 5,000 
lbs., thus permitting of the determination of the 
amount of permanent set. 

Typical stress-deformation and 
curves are shown in.Figs. 5 and 6. 
the initial modulus of elasticity 
Table VII. 
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ical in shape, with a 
radius of 3 cm. The 
specimens were set in 
plaster of Paris on a 
piece of plate glass, and 
after the plaster had 
hardened they were 
mounted the impact 
Machine, the bedded end 
on the anvil. The re- 
sults of this test indi- 
cate that the toughness 
or resistance to im cured 
of oil-mixeq couuneen epee 
differs py: slightly from 
ce of plain conerete. % 5 10 5 = 
e impact tests were Gestennags of Of. 
Made only one FIG. 3. EFFECT OF OIL ON CRUSHING STRENGTH OF 1:3 MORTAR. 








—AGE, 28 DAYS. 
Per- 
centage -—-1:3:5 Concrete.— -~-1.3:6 Concrete.—, 
of oil. Air- Water- Air- Water- 
No. 4923. cured. cured cured cured 
0 1,300,000 2,550,000 1,300,000 2,200,000 
2% 1,350.000 2,700,000 1,000,000 2,400,000 
5 1,250,000 2,350,000 850.000 1,900,000 
10 1.700.000 1,150,000 1.900.000 
15 1,300,000 2,500,000 730,000 2,050,000 
20 1 3,000,000 


400,000 6 taken in Ties 
25 eee an a 1,400,000 1,950,000 

The results in Table VII indicate that the ad- 
dition of oil to concrete has very little effect on 
its stiffness, the initial modulus of elasticity, with 
a few. exceptions, showing but little change. The 
effect of storing in water is to increase the modu- 
lus of elasticity to more than that of air-cured 
specimens, and is as true with oil as without it. 

PERMANENT SET.—In the dis- 
cover the effect of oil on the elasticity of con- 
crete, micrometer readings of permanent set were 
taken after releasing the load to its initial value 
of 500 Ibs. In 1:3:5 concrete, containing as much 
as 10% of oil, the permanent deformation exist- 
ing after the application of 500 Ibs. per sq. in 
was less than that in the specimen containing no 
oil. This was true of both air-cured and water 
cured specimens. The elasticity of 1:3:6 concrete 
appears to suffer with the addition of oil, the 
permanent set of the 10% oil mixture, air-cured, 
being 0.00076 in. per inch of length, as against 
0.00019 in. for the plain concrete specimens. The 
corresponding ratio appears to exist for the 
water-cured specimens. The permanent set of 
the 10% oil mixture was 0.00017 in. after the ap- 
plication of 500 lbs. per sq. in. Here, again, the 
beneficial effect of storing in water is well 
marked, the permanent set being very small for 
water-cured concrete, when compared with that 
cured in air. 

ABSORPTION.—In order to determine the 
water-proofing qualities of oil-mixed concrete, 
compared with those of a plain mixture, absorp- 
tion tests were made on 1:3:6 concrete cylinders, 
6 ins. in diameter and 6 ins. high. The cylinders 
were dried to constant weight in an oven, after 
being cured for 15 days in air. They were then 
completely immersed in water, and were weighed 
every day until they had attained constant 
weight. The results of these tests are plotted in 
Fig. 7. It will be noted that the addition of oil 
decreases greatly the percentage of absorption, 
the cylinder containing 10% of oil absorbing but 
1.7% of water, based on the dry weight, while 
6.25% was absorbed by the cylinder containing 
no oil. In almost every case the maximum ab- 
sorption was attained within one day after im- 
mersion, and, furthermore, the rate of absorption 
seemed to be inversely dependent on the quan- 
tity of oil added. It will be noted that there is 
approximately only 0.5% difference between the 
absorption of the cylinders containing, respect- 
ively, 10 and 25% of oil. The inference to be 
drawn from this fact is that 10% of oil is nearly 
as effective as 25%, as far as waterproofing is 
concerned. 

Four vessels of 1:3 mortar, each 2% ins. high, 
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Fig. 5. Stress-Strain Curves 1:3:6 Oil-Mixed Con- 
crete (Mark No. 9, Age 28 Days, 10% Oil, No. 
4923). 


about %-in, thick, and having an outside diame- 
ter of 8 ins., after hardening in moist air for one 
week, were immersed in water to a depth of 5 
cm. Vessel No. 1 was made with no admixture 
of oil. A damp spot appeared inside about 1 min. 
after immersion. In one hour it was completely 
water-soaked, the moisture having climbed by 
eapillarity above the level of the surrounding 
water. Within a few days after immersion, water 
had penetrated the plain mortar vessel until its 
level inside was the same as that outside. Ves- 
sels Nos. 2, 3 and 4 contained, respectively, 5, 10 
and 20% of oil. Afteran immersion of six months, 
the interiors of the oil-mixed vessels are as dry 
as they were on the day they were placed in the 
water. A corresponding series of tests was made 
on mortar vessels, made to contain water, with 
like results. The plain mortar vessel leaked, and 
those of oil-mixed mortar were perfectly tight. 
These results show with certainty the water- 
proofing qualities of oil-mixed mortar and con- 
crete. 

PERMEABILITY.—The following tests were 
on specimens of 1:3 mortar, 3 ins. thick 
and 6 ins. in diameter. Plain 1:3 mortar, at the 
age of 28 days, under a pressure of 30 Ibs., 
showed dampness in about % hour. Under a 
pressure of 40 lbs., applied for 24 hours, the leak- 
age amounted to 146 cu. cm. Specimens of the 
same mixture, but containing 5 and 10% of oil 
No. 4923, remained perfectly dry for 24 hours, 
under a pressure of 40 lbs. 

A %-in. coat of 1:3 mortar, containing 10% of 
oil No. 4923 applied to the surface of a very 
porous concrete, was absolutely effective in pre- 
venting all leakage, even under comparatively 
high pressure. 

BOND TESTS.—Tests were made to determine 
the relative strength in bond of oil-mixed and 
plain concrete. Specimens were made of 1:2:4 
concrete, mixed with 22%% of water, based on 
the weight of cement and dry sand, making a 
rather wet mix. Rods 12 ins. long were embedded 
in the center of cylinders 8 ins. in diameter and 
8 ins. long, one end projecting about %-in. 
through the bottom. The specimens were bedded 
in plaster of Paris on a cast-iron plate mounted 
on a spherical bearing lock. The test consisted 
in pushing the rods through the concrete, the 
point of failure being taken at th drop of the 
scale beam. 

Two kinds of bars were used, plain and de- 
formed. All specimens were tested at 28 days, and 
the results are plotted in Fig. 8. The points 
plotted represent the average of two sets, which 
in all cases ran very closely together. The re- 
sults show that the effect of oil is to decrease the 
bond strength, the decrease depending on the 
quantity of oil added. It is evident that the bond 
between plain bars and concrete is affected so 
seriously by the admixture of oil that it would 
be extremely inadvisable to use such a combina- 
tion. The hond of deformed bars is not affected 
so seriously. With an admixture of 10% of oil, 
which is as much as is necessary to use, the bond 
strength is 84% of that attained by the mixture 
containing no oil, 

SERVICE TESTS.*—During April and May, 1910, 
two bridge surfaces of oil-concrete were laid at 
Ridgewood, N. J. In the Borough of Richmond, 
New York City, during May and June, 1910, about 
400 ft. of street surface was laid with different 
aggregates, About 300 ft. of street in Washing- 
ton, D. C., was surfaced in June, 1910. Numerous 


*Described in Engineering News, July 20, 1911; 
p. 74. 


made 
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inspections of this work have been made, and, up 
to the present time, it is all in very good con- 
dition. About % mile of roadway, laid with 10% 
oil-concrete in the suburbs of Harrisburg, Pa., in 
the summer of 1910, is also reported to be in 
very good condition. A vault, 112 ft. long and 
18 ft. wide, in the United States Treasury Depart- 
ment, was built in the autumn of 1910. The side 
walls of this vault contain 10% of oil. Its roof 
was constructed of ordinary reinforced concrete 
with about 3 ins. of 10% oil-concrete on top. For 
several months this roof was subjected to a‘ head 
of water of several feet without showing any 
signs of leakage. Another vault, in the north end 
of the Treasury, on account of leakage, has never 
been available for storing anything of value. Its 
roof was treated with oil-concrete, and is now 
perfectly dry. Numerous floors in the sub-base- 
ment of the Treasury Department, and a floor in 
the Office of Public Roads, have been constructed 
with 10% oil-concrete, and have remained ab- 
solutely free from dampness. A tank, about 12 
ft. long, 4 ft. wide, and 4% ft. high, constructed 
in the Office of Public Roads during the winter 
of 1910, has been continually full of water, and 
has not shown the slightest signs of leakage. 

SUMMARY OF CONCLUSIONS.—The following 
tentative conclusions as to the effect of the oil# 
used in cement and concrete may be drawn from 
the foregoing investigations: 

1. The tensile strength of 1:3 oil-mixed mortar 
differs very little from that of plain mortar, and 
shows a substantial gain in strength at 28 days 
and six months over that at seven days. 

2. The times of initial and final set are de- 
layed by the addition of oil, 10% of oil increas- 
ing the time of initial set by 90%, and the time 
of final set by 60%. 

3. The crushing strength of mortar and con- 
crete is decreased by the addition of oil to the 
mix, concrete with 10% of oil having roughly 
75% of the strength of plain concrete at 28 days. 
At the age of one year the crushing strength of 
1:3 mortar suffers but little with the addition of 
oil in quantities up to 10%. 

4. The toughness or resistance to impact is af- 
fected but slightly by the addition of oil in quan- 
tities up to about 10%. 

5. The stiffness of oil-mixed concrete appears 
to differ but little from that of plain concrete. 

6. The results of tests for permanent deform- 
ation do not indicate that a law is followed by 
oil-mixed concrete. 

7. Oil-mixed mortar and concrete containing 
10% of oil have very little absorption, and, under 
low pressures, both are water-proof. 

8. Oil-mixed mortar containing 10% of oil is 
absolutely water-tight under pressures as high as 
40 lbs. per sq. in. Tests indicate that oil-mixed 
mortar is effective as a water-proofing agent 
when plastered or painted on either side of por- 
ous concrete, 

9. Bond tests show the inadvisability of using 
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Fig. 8. Bond Test. 
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Fig. 6. Stress-Strain Curves, 1:3:5 Oi!-Mixed Cop. 
crete (Mark No. 16, Age 28 Days, 10%, oil, No. 
4923). 
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tures. With deformed bars the bond 
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A patent has been granted to t! 
mixing oil with Portland cement 
hydraulic cements giving an alkal 
All citizens of the United States ar: 
use this process without the paym: 
ties. 

The writer takes this opportunit ) express 
his thanks to A. S. Cushman, Assoc. Am. Soc. ¢ 
E., and Mr. A. T. Goldbeck for thei: 
able assistance in conducting thes: 
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Cloth Pinions for Spur Gearing hive been sue. 
eessfully used in cénnection with the operation 
of punches, shears and other machine tools wher 
the gearing is subjected to sudden to: 
tions and shocks due to the taking up of back 
lash. It is claimed that these pinions are more 
silent and less liable to fracture than cast-iron or 
brass and that they are not subject, like raw- 
hide pinions, to the attacks of rats and mice when 
kept in stock. Information has recently been 
given out on the construction of the cloth pinions 
developed by the General Electric Co. from ex- 
perience in its own shops. 

The blanks from which the pinions are cut con- 
sist of a filler of cotton or similar material con- 
fined, at a pressure of several tons to the square 
inch, between steel “shrouds” or side plates. The 
means of 
rivets, or in case of very small pinions, by thread- 
ed sleeves. After the teeth are cut, the cloth 
filer is impregnated with oil making the pinions 
self-lubricating. It is claimed that they are also 
entirely impervious to moisture, unaffected by 
changes in atmospheric conditions and absolutely 
vermin proof. 

The teeth are cut to the 14%° involute system 
according to Brown & Sharpe’s standard. Dia- 
metral pitch is the standard of measurement 
The teeth are stronger, it is claimed, than those 
of any other type of non-metallic pinion, and are 
sufficiently elastic to allow the meshing teeth to 
bear evenly across the full width of face, thereby 
enabling the combination to absorb shocks which 
would fracture cast iron or brass. The pinions, 
therefore, have a long life. Of several thousands 
of pinions in operation under severe conditions 
for periods ranging from a few months to twe 
years, none are reported to have shown any a 
preciable signs of wear. 

The width of the cloth face is made equal t 
the width of the companion gear fice plus the 
total end play of both shafts, so as to provide 
against any possibility of the shrouds running 0 
the companion gear. Ordinarily, the pinions com 
stitute the smaller members of the ger train, but 
practically any size and form of gear «“n be used, 
including gears of large diameter consisting of # 
spider with cloth filled rim. 

Cloth pinions have been found to be p urticularly 
suitable for use on the shafts of back-eared me 
tors employed for driving such tools as lathes 
planers, drill presses, shears and punches; ft 
loom and spinning-framé drive in © (ton, silk, 
worsted, carpet and textile mills in weneral; " 
operating pulp and paper-mill mac) inery: . 
driving printing p and for the valve, is® 
ion and timing’ Dinos of automobile and other 
types of internal combustion engine 
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The floods in western Wis- 


The consin last week caused by 
Dam Failures the failure of some _ earth 
in dams, coming so soon after 


the disaster at Austin, Pa., 
direct renewed attention to 
the need of greater care in the construction of 
dams of all classes in the interest of public 
safety. 

While the Austin dam failure called general 
attention to a common weakness of masonry 
dams—water getting -under the foundations—the 
Wisconsin dam failures were also due to a com- 
mon cause of disaster—the most common cause 
probably of the failure of earth dams, viz., water 
overtopping the embankment by reason of the 
spillway being insufficient to carry off a heavy 
flood. It was this cause which brought about 
the destruction of the South Fork Dam and let 
loose the flood which devastated Johnstown. 

The rainfall which brought high water against 
the dams in Wisconsin was not an extraordinary 
one, 3 ins. in 18 hours, according to the report 
printed elsewhere in this issue; but it came ap- 
parently on ground already well saturated; and it 
is evident that whoever was responsible for pro- 
portioning the spillways of these dams did not 
make sufficient provision for flood flow. 

Important questions are raised by the Hatfield 
dam failure as to what provision should be made 
to safeguard a dam where the pond behind it 
may receive a sudden influx from the failure of a 
dam further upstream. Discussion of this and 
other questions in connection with the disaster 


we defer until the receipt of more detailed in- 
formation. 


Wisconsin. 
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Is Dam Construe. 2% Commenting on the Austin 


tien in dam failure last week we 
New York Under said: 
Suffice; at 


There is not a single state 
in the Union where the design 
and construction of dams is 
under sufficient control of a 


Engineering 
Control? 
high-class 


‘ ngineer acting under state authority 
and responsible for the public safety. 
ES corres! ndent in New York takes issue with 
Se Staten-nt, above quoted, and sends us a 
ce bu'.shed newspaper item reading as fol- 
8: 
An inves: cation of the condition of the dams 
and reser. 


s in New York for the purpose of 
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taking such precautions as will prevent the oc- 
currence in this state of a calamity such as took 
place recently in Austin, Pa., is to be made under 
the supervision of the State Conservation Com- 
mission. Alexander Rice McKim, of New York, 
has been appointed by the Commission at an an- 
nual salary of $3,500, to conduct such an inquiry. 

Commissioner John D. Moore of the division of 
inland waters of the Conservation Commission, in 
response to many inquiries as to the condition of 
existing dams and reservoirs in the State of New 
York and the possibility of an occurrence such 
as that of Austin, has made the following state- 
ment: 

“Whether we have any weak or insecure dams 
in the State of New York is a thing which we 
propose to find out. Fortunately the conserva- 
tion law clothes us with abundant power not only 
to find this out, but also to compel the owners 
of any dangerous dams to make them safe. A 
fine of $500 a day for non-compliance with such 
an order gives the law plenty of teeth and makes 
it effective. So far as 1 know New York is the 
only State in which the complete control of such 
structures is vested in the state authorities. There 
are more than 500 water power dams in the state, 
so this is an important duty. 

“We have a census which enumerates every 
water power plant in the state, and we now pro- 
pose to have our inspector of dams examine them 
as speedily as possible. Three weeks ago we re- 
quired the builders of a dam now in process of 
erection to greatly increase the strength of con- 
struction and have under consideration at the 
present time the plans of a half dozen other dams 
about to be built. Whatever may be the condition 
of the old ones, we are going to exert every ef- 
fort to see that the new dams are absolutely 
safe.” <a 

Matthew W. Hoover, of Lockport, a newspaper 
man, has been appointed “chief of publication” in 
the State Conservation Department. The salary 
is $2,500 a year. 


The “Conservation law” referred to above was 
enacted by the legislature which adjourned last 
week, and we are not informed as to its pro- 
visions. The above item, however, bears internal 
evidence that it was the disaster at Austin which 
aroused the New York Commission to the im- 
portance of investigating the condition of the 
dams within the state, not only those now 
under construction but those already built. 

Even so, does the appointment of a single en- 
gineer at a salary of $3,500 a year to investigate 
all the dams in the great State of New York con- 
stitute “sufficient control’ to protect the public 
from danger? 

We desire to go on record as saying emphatic- 
ally that it does not. An engineer carrying such 
a responsibility should have at least twice or 
thrice that salary, and a competent staff in ad- 
dition. The investigation of five hundred water- 
power dams (and we venture the guess that 
there are several times that number of dams 
and reservoirs in the state, great and small), is 
an enormous task, and a task of enormous diffi- 
culties. But the State Conservation Commis- 
sion apparently thinks that $3,500 a year to an 
engineer will take care of the dams and a salary 
within a thousand dollars of that sum to a news- 
paper man to report to the public their achieve- 
ments is about the proper distribution! 

It is well within the resources of engineering 
to protect public safety in engineering structures; 
but the public safety will be sacrificed so long as 
the public tries to get along with cheap engineer- 
ing and little of it. 

The State of New York in particular has al- 
lowed the engineers in its employ to be the foot- 
ball of a political game. A man has never been 
sure of his position longer than a gubernatorial 
term, and not always so long. What inducement 
is there for a high-class engineer to hold a po- 
sition in the State service, to give to it the best 
that isin him and to hold the public interest far 
above all considerations of personal benefit or po- 
litical pressure? 

We stand by our original statement without 
qualification, that there is not a single state of 
the Union where the design and construction of 
dams is under sufficient control of a high-class 
engineer to secure real safety to the public. 

The nearest approach to a permanent engi- 
neering bureau to protect the public interests has 
been made by one or two of the Public Service 
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Commissions. 
construction in 


We venture to 
Wisconsin 


guess that dam 
will+ hereafter be un- 


der control of that State’s very efficient Public 
Service Commission. And this is one reason, we 
doubt not, why the Public Service Commission 
idea is unpopular with the politicians 
—~@-- 
Those of our readers who 
The Results of still doubt the benefits of 


Publie Utility 


R lett Government control of public 

egulation ana ; 

« in utilities should read the re 

Wisecnetn. markable address of Gov 
ernor McGovern, of Wiscon- 


sin, presented 


Governors at 


before the recent Conference of 


Spring Lake, N. J., a 


considerable 


part of which we have reprinted elsewhere in 
this issue. The address is remarkable in sev- 
eral ways, It brings together in 


very concise 


and forceful way an exposition of legal and 
economic principles, a description of practical 
administration and a keen analysis of the re 
sultant benefits. It has a quality not found in 
the address of a mere politician. 

When the public-utility laws of Wisconsin 
were first enacted there were lugubrious pre 
dictions of disaster; but the actual results after 
four years’ operation of the laws have shown 


great gains to the corporations as well as to the 
public. The 
increased 33%, in spite of the decreases in rates 
and improvements in which 
made. The electric-power companies 
their operating revenues 20%, their 
29% and their new construction 145%. 
panies increased their operating revenues 3%, 
their net 15% and their new construc- 
tion 24%. Electric railways increased their oper- 
ating revenues 13%, net income 8% 
construction 8%. Telephone 
an operating revenue 


railway operating revenues have 


service have been 
increased 
net income 


Gas com- 


income 


and 
companies 


new 
showed 


greater by 11%, net in- 
come greater by %% and an increase of 14% in 
new construction. The operating revenue of 
water utilities increased 7%, their net income 
13% and new construction 24%. 
These figures are eloquent evidence that the 
public utilities of Wisconsin have flourished 


under public control as they never did in the old 
days when the public was at the 
promoter and manipulator. 

There are also benefits which appeal particu- 
larly to those seeking better government, ac- 
cording to Governor-McGovern. The utility com- 
panies are reported to be “absolutely out of 
politics,” because there is nothing in politics for 
them; their status is ensured and their invest- 
ments are protected without need of recourse to 
lobbying or the hundred schemes of political 
trickery which are seen elsewhere. They are 
said to be concentrating their attention on the 
details of their business, with resultant economy 
of service and cleaner politics. 

The cost of all this public control of the ma- 
chinery of service has been held up as a pro- 
hibitive tax on the business of the state. The 
quoted figures for Wisconsin show that an ex- 
penditure of $100,000 a year has led to an annual 
saving for the consumers of $2,000,000. That is, 
an initial expenditure of a dollar has yielded 
twenty, through economies and better use of 
facilities—to say nothing of the improved con- 
dition of all the utilities, which is less easily de- 
fined in dollars and cents. Considering the am- 
bitious plans imposed on the Wisconsin commis- 
sion and its large and highly trained organiza- 
tion, which includes experts of national reputa- 
tion, this cost seems low compared with the vast 
amount of labor which has been performed. 

It is worth noting that while Wisconsin owes 
a great debt to its State University for its lead- 
ership in making the state foremost in the Union 
in its system of public utility regulation, the 
University has also benefited. 

Its teachers of engineering and economics have 
been no mere class-room theorists, but men who 
were obliged to square their theories with the 
facts of practical business; the opportunity for 
leadership thus given and the results achieved 
have given the University fame throughout the 
world; and have, we are sure, been a source of 
inspiration to its students. 


mercy of the 
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Elsewhere in this issue is il- 
lustrated a notable innovation 
in the design of locomotive 
throttle valves. Instead of 
placing the throttle valve in- 
side the steam dome, accord- 
ing to universal practice, Mr. W. L. Buck, Supt. 
Motive Power of the Santa Fe system, has built 
a locomotive with the throttle valve outside the 
boiler shell, close to the cylinders. The bravery 
of such a radical innovation in locomotive design 
is deserving of special mention, but we wish Mr. 
Buck might have been brave enough to have gone 
one step farther and discarded the double-poppet 
throttle, universally used in America, and adopt- 
ed in its stead the European type of slide-valve 
throttle. That the American type of throttle 
valve works as well as it does is a tribute to the 
excellence of American workmanship and per- 
haps of American patience. The difficulty in 
keeping steam-tight the balanced throttle, if the 
most microseopic difference of expansion occurs 
between the valve and its casing, is pretty well 
known to railway-shop men, and has been long 
endured as a necessary part of the troubles of 
life. With the European type of slide valve 
throttle this difficulty disappears. 

The chief advantage, however, of the European 
type of throttle, and the reason why it ought to 
be adopted in this country, is the possibility of 
fine graduation of the throttle when the locomo- 
tive is starting and the consequent reduction in 
the slip of driving wheels. Every railway man 
who has traveled much abroad must have been 
impressed with the smoothness and quietness with 
which the European locomotive gets its train un- 
der way. We believe the main reason for this is 
the slide valve throttle used. This has a small 
relief valve, riding on top of the main valve, 
which gives steam enough to the cylinders to 
start the train and can be finely graduated. With 
this relief valve wide open, also, the pressure on 
the back of the main slide valve of the throttle 
is so reduced that it, too, can be moved with lit- 
tle friction. 


A Needed Reform 
in Locomotive 
Throttle 
Valve Design. 


oo 


About a year ago control 
of a large part of the cement 
output of Canada came into 
the hands of the Canada Ce- 
ment Co. Since that time all 
of the cement produced by 
the company, regardless of the mill in which it 
may be made, is sold in bags uniformly labeled 
“Canada Cement Co.,” with no other distinguish- 
ing mark whereby the consumer may know 
which of the hitherto well known brands he is 
buying. In consequence, there is a marked dis- 
position among cement users to ascribe any 
troubles with concrete to uncertainty regarding 
the source of the cement. 

Commenting on the failure of the Canadian 
Fairbanks-Morse Building, in Winnipeg, noted 
in our last issue, a prominent Canadian engineer 
writes us: 


Trust Methods 
In Selling Ce- 
ment. 


There is no question but that architects, engi- 
neers and contractors would much prefer that the 
Canada Cement Co. would revert to the practice 
of so marking the cement output that its source 
and brand could be known at a glance and more 
confidence could be felt in its free use. 

Except in the case of governmental or large 
corporation work, it has never been the custom 
in Canada, nor is it practicable there, for the 
consumers to make their own tests of cement. 
Consequently they have had to depend on the 
reputation of the various manufacturers, who, in 
turn, were forced by competition to keep their 
product up to certain standards. Independent 
manufacturers have taken pride in the reputa- 
tion of their own brand of cement and have 
realized the necessity of care in its production 
to maintain their reputation. These incentives 
to high quality are lacking where the product of 
all the mills goes into one hopper. 

It is true that the Canadian Cement Co. guar- 
antees its cement to comply with the standard 
specifications of the Canadian Society of Civil 
Engineers; but this guarantee at best means no 
more than an assurance that every effort is made 
to produce satisfactory material. There is no 
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redress for the Canadian cement consumer if 
the material is unsatisfactory; except to pur- 
chase more material from the same source. 

While the product of each mill is doubt- 
less regularly tested, it is a great additional 
stimulus to a mill organization to know that 
its productions can be identified by the pur- 
chaser and that the quality of its product will 
make or mar its reputation. Besides there are 
certain differences in the color and the quality 
of cement from different localities and different 
materials which may be of some importance to 
the user. 

There is no apparent reason why each mill 
operated by the Trust might not have its own 
brand, so that the consumer might have an op- 
portunity at least for selection and so that the 
origin of any cement which proves defective 
might be known. ; 

If the final result is a more general adoption 
of testing by the cement purchaser, it may be a 
benefit to the industry. But there will first have 
to be developed a more simple method of cement 
testing than is now generally used. In view of 
the wide divergence in results under the pres- 
ent complicated methods of testing, however, 
there is a large field for improvement in this 
matter. 


State Supervision of Engineering Work. 


A year ago, when agitation was active for the 
establishment of state bureaus to license engineers 
and compel them to pass examinations in order to 
practice. their profession, we urged in the strong- 
est terms that such measures would not promote 
Public safety, and that the way to protect the 
public was for the state to inspect the work of 
engineers rather than attempt to test the engi- 
neers themselves. 

The terrible disaster at Austin, Pa., has been 
an object lesson as to the duty of the State to 
protect its citizens against such dangerous struc- 
tures. Gov. Tener of Pennsylvania, after ex- 
amining the ruins at Austin, publicly declared 
that he would urge upon the Legislature the en- 
actment of a law requiring all dams built in the 
state to be supervised by a competent state 
authority. 

We emphasized this in our last week’s issue as 
one of the chief lessons which the public ought 
to learn from the Austin disaster. It is a narrow 
view, however, that limits any sich movement 
for reform to the particular calamity which hap- 
pens to be uppermost in the public mind. It is 
no more necessary for public safety that the 
state should supervise the construction of dams 
than it is the construction of bridges; no more 
necessary to supervise bridges than public build- 
ings. There is in fact a long list of engineering 
works which if wrongly carried out may cause 
injury to life and property. 

Everywhere the movement at the present day 
is to establish governmental inspection and con- 
trol over works which affect public safety and 
public welfare. It may be granted that most of 
the structures built by private concerns are built 
well and honestly; but there is always danger 
that an irresponsible concern will sacrifice safety 
for the sake of gain and the public has a right 
to protection against such dangers. But if it 
be granted that the state owes this duty of 
supervision of various engineering works whose 
faulty construction may prove dangerous, the 
question arises, how may this supervision be 
effected? 

Experience has proved that inadequate or slip- 
shod state supervision may be.as bad as none 
at all. By way of illustration: an incident was 
reported to us within the last week where a 
dam was to be built in a state which requires 
the approval of certain authorities of the county 
in which a dam is located before its construction 
can be proceeded with. Plans were prepared for a 
structure which approached the safety limit 
pretty closely and advice concerning these plans 
was asked of a well-known engineer of high 
standing, whom we will call Mr. H. After ex- 
amining the plans, Mr. H. advised that the dam 
section proposed was lighter than should be used. 
Shortly afterward these same plans were sub- 
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<a, 
mitted to the county authorities wi 


statement that they would doubt; 
all right as they had been subn 
eminent Mr. H.! The county fun 
at once, “Oh! If Mr. H. has exam 
is needless for me to make any « 
and the permit was signed without 

It is needless to say that if sta: 
is to be really effective to prote. 
from danger, it must be made s\ 
efficient; and it cannot be made effi 
public learns two things: first, tha: 
state engineer who can be relied u; 
the public interests, a man mus 
without regard to politics, he must 
able tenure of office and he must }. 
enough salary to induce a really « 
high-class man to take the position 

We say, a state engineer; but th. 
in every state not merely a state 
a state engineering bureau. Not 
but its associates should be paid a 
ciently high to induce high-grade ier to take 
the positions, and not be tempted «vay by ag. 
vantageous offers from private conc: rns. 

To show that we are speaking with full knowl. 
edge, we may say that within a few weeks the 
State engineer of one of the Western states, jn, 
personal letter to one of the editors of this 
journal, declared his intention of retiring from 
office at the end of his term and taking up pri- 
vate practice, because he could no longer afford 
to hold the office of state engineer with its smal} 
salary. 

The office of state engineer should, of course 
be appointive and not elective. It cannot te 
expected that either a party nominating con. 
vention or a public primary can select a man 
with the professional qualifications necessary to 
discharge properly the duties of such an office, 

The objection may be raised that the estab- 
lishment of such state supervision will hamper 
engineering work; will tend to tie it up with 
“red tape” and endless restrictions. This ob 
jection will not hold, however, if the office js 
filled by the right sort of man. 

Elsewhere in this issue we print a paper by 
the Governor of Wisconsin showing how the es- 
tablishment of state supervision over public 
utilities in Wisconsin has greatly improved the 
methods under which the local water-works, gas- 
works and street railways in Wisconsin are car- 
ried on. The same result has been recorded 
where state supervision over plans for local 
water-supply, sewage disposal, etc., has been es 
tablished. Local communities have been greatly 
aided in solving their engineering problems by the 
state engineer’s office. State inspection of bridge 
plans and bridge inspection has been of great 
benefit to the taxpayers in improving the char 
acter of bridge construction, putting a check @ 
petty graft in bridge contracts, and fostering 
better types of structure. 

There is not the slightest doubt that the & 
tablishment of a high-class state engineering de 
partment in every state of the Union would pay 
the taxpayers of the state many times over ils 
annual cost, in addition to the benefit it would 
bring in the protection of the public from danger 
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What’s What in Public-Health Work. 


It is a hopeful sign of the times that a numbe 
of the ablest sanitarians in the United States are 
trying to answer the question, What's What in 
Public-Health Work? Elsewhere in this 
we publish two notable discussions of this subject 
written independently, but agreeing '0 all essef- 
tial particulars. “ 

We refer to Dr. Hill’s “The Relative Values a 
Different Public-Health Procedures, 4” ° 
contribution to our columns, and °: Prof. J 
dan’s “Profitable and Fruitless Lines of Endesr® 
in Public-Health Work,” which » have 
densed somewhat from a recent p ‘lic add 

The gist of the two articles is tha: much of 
work which is done in the name of . ublic Be 
has little or no vital relation to he. th, ho 
important it may be to comfort and convene 
If this were a myce"pedantic matter f class 
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tion of blic activities it might be passed over 
hy all sao the academicians, but it is of vital sig- 
nificance ince in many cities and states genuine 
public-! th work is inadequately conducted, 
largely ough lack of financial support. In some 
instant the meagerness of the appropriations 
for real -calth-protective work is in considerable 
part du , the heavy sums put in the hands of 
the hea department to pay for garbage col- 
lection i disposal, street cleaning and in rare 
instan< ven the maintenance and operation of 
sewerag’ systems. 

All t operations, as well as plumbing in- 
spection 1nd some other work commonly assumed 
by or sosed upon boards of health, are ele- 
ments ( munigipal housekeeping,” to use a all- 
inclusive term suggested by one of our authors, 
We preicr the current British term, municipal 
cleansing broadened in its application to cover all 
work for the removal of wastes and the suppres- 


sion or prevention of nuisances due to both putre-- 


factive and non-putrefactive dirt—using dirt in the 
proad sense of “matter out of place,” and making 
it include all sorts of dust, smoke from chimney 
stacks, Ye 

The underlying principle common to both the 
articles we are considering is that, at least for 
the present, the chief work of boards of health 
should be directed against the spread of commu- 
nicable diseases, and that such work starts, con- 
tinues and in an ideal state would end with stop- 
ping infection before it begins; or in preventing 
any of the infected discharges of the sick or of 
carriers from gaining access to the systems of 
non-infected individuals. In saying this neither 
we nor the authors of the papers overlook numer- 
ous other lines of legitimate health-protective 
work, several of which are being advantageously 
pursued by a few boards of health, while others 
will properly come to the front for general atten- 
tion when greater progress has been made in 
suppressing communicable diseases. 


Our own ideas, and perhaps those of our two | 


authors, may be reinforced by a quotation from 
one of the most notable of recent contributions 
to health-protective literature, Dr. Charles V. 
Chapin’s “Sources and Modes of Infection.” Sum- 
ming up his discussion of the continued existence 
and possible origin of the germs of communicable 
diseases outside the human body Dr. Chapin 
says: 


REVIEW OF EVIDENCE.—In reviewing this 
subject we are forced to the conclusion that while 
it is possible that the anthrax and tetanus 
bacilli and the pus-forming bacteria may develop 
in the soil, there is no evidence that they com- 
monly do so. It is also possible that the typhoid 
bacilli, and to a still less extent the bacteria 
of cholera, dysentery and plague, maintain a lim- 
ited saprophytic existence, but this is probably 
very unusual. There is ample epidemiological 
evidence that in temperate climates such a source 
for these diseases must be an almost infinitesimal 
factor in development. Probably the diphtheria ba- 
cillus never has a saprophytic growth of any sig- 
nificance, unless possibly very rarely in milk. As 
for tuberculosis, pneumonia, influenza, cerebro- 
spinal meningitis, scarlet fever, typhus fever, 
small-pox, whooping cough, gonorrhea and syph- 
ilis, malaria, and yellow fever and sleeping 
sickness, there is not the slightest reason for 
supposing that they ever develop outside of the 
bodies of animals. 

CHANGES IN PRESENT THEORIES AND 
PRACTICE.—If the facts are correct—and 1 
scarcely believe any will seriously contend that 
we have evidence that an appreciable amount of 
our common infectious diseases arise in the ex- 
ternal world—prevailing notions as to the sani- 
ary functions of the state should be decidedly 


modifiei. The laity and the lay press still be- 
Neve that the most of the infectious diseases 
have ticir origin outside of the body, in filth, or 
if adn 


‘ting contagion, attach equal importance 
to extrrnal sources of infection. And even very 
many | alth officials and some teachers and some 
writers on sanitation hold the same view. Mu- 


nicipal sanitation and municipal cleansing are 
still s)onymous terms to many health officers. 
It is (ce enough that two or three diseases, as 
typhoi’ fever and cholera, the germs of which 
a fo..d in human excrement, have markedly 
mini 


ed as a result of improved methods of 
€xcrem-nt disposal, or because of the introduc- 
tion o: water supplies uncontaminated with hu- 
man « rement. It is also doubtless true that 
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whatever promotes municipal cleanliness tends 
to promote personal cleanliness, and real per- 
sonal cleanliness, as we shall see, is doubtless an 
important factor in the prevention of contagion. 
But except for one or two diseases, and except 
for very indirect effects, the cleansing of the 
streets, alleys, and back yards of dwellings and 
stables, the regulation of offensive trades, and 
the prevention of nuisances generally, have, so 
far as we can see, no relation to the general 
health, aor any value in the prevention of spe- 
cific diseases. While_ municipal improvements 
such as the above are desirable, there is little 
more real reason why health officials should 
work for them, than there is that they should 
work for free transfers, cheaper commutation 
tickets, lower prices for coal, less shoddy in 
clothing or more rubber in rubbers,—all good 


things in their way and tending towards com- 
fort and health. 


The foregoing words are not those of a theorist 
nor yet of a novice in health-protective work. 
They are based on the practical experience of 
their author as health officer of Providence, R. I., 
for more than a quarter of a century (since 
1884), combined with the eager accumulation of 
world-wide evidence on the subject and with pro- 
found reflection on this evidence and on the re- 
sults of his own practical experience. 

We have attempted neither to epitomize the 
two papers which we print elsewhere, nor to ex- 
press our own views on the same subject, far- 
ther than to direct attention to and place in a 
clear light the papers themselves. 

The ideas expressed in the two papers and in 
the quotation from Dr. Chapin’s book have an 
important bearing upon the every-day work of 
many of the readers of Engineering News, be- 
cause they tend to place sewerage and sewage 
disposal, garbage collection and disposal, street 
cleaning, plumbing, heating and (indirectly) some 
water-supply problems, in their proper relations 
to health-protective work on the one hand, and to 
municipal cleansing, general comfort and conven- 
ience on the other. 

Besides this, the ideas of the three authors 
give assistance in solving the vexed problem 
of wisely distributing the limited funds of 
our cities, state and nation among the innum- 
erable objects for which appropriations are de- 
manded. 

Until sanitarians reach approximate agree- 
ment on what’s what in public-health work 
and spread the knowledge abroad we must ex- 
pect to see a mis-distribution of public funds to 
various objects of expenditure, which is not far 
different from misuse. Worse than this, of 
course, will be the continuance of a vast un- 
necessary sacrifice of health, happiness and life 
due to the failure to do all that is possible 
to control infection at its fountain head, which 
is the individual suffering from or harboring the 
germs of communicable diseases. 





What is the Permissible Intensity of 
Secondary Stress? 


The extensive development of bridge engineer- 
ing during the last decade has quite logically led 
bridge engineers to recognize secondary stresses 
as an essential factor in design. As bridge pro- 
portions have grown more condensed, more 
stubby, cross-sections broader, and the trans- 
verse tying more rigid, there has been a very 
great increase in the relative importance of local 
bending actions as compared with the primary 
stresses. This fact is well appreciated by the 
practical engineer, and if the actual calculation 
of secondary stresses is made only seldom, yet 
their existence is allowed for in various ways. 

The future is bound to see more frequent cal- 
culation of secondary stresses. The clear ex- 
position of a short and convenient method of 
computation, given by Mr. F. C. Kunz in our 
last issue, will prove of great utility to the de- 
signer. And incidentally the attached discussion 
of various practical questions concerning sec- 
ondary actions should prove almost as valuable. 
But the final use which the designer is to make 
of secondary stress, subsequent to the mathe- 
matical calculation, depends on a question that is 
up to now unsettled, and indeed has received 
little (if any) discussion. 
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The question is, what allowable unit-values 
shall be applied to the secondary stress? Writers 
on secondary stress do not give explicit con- 
sideration to this matter; they either end their 
discussion when they have shown how to carry 
out the computations, or they state directly that 
the secondary stress is to be added to the pri- 
mary, in order to find the total stress. There are 
reasons for believing this latter to be not neces- 
sarily the correct procedure, and the question as 
a whole deserves full and penetrating discussion 


To itlustrate the point at issue, take the case 
of a compression member in a large bridge. Such 
a member usually has reverse bending at its op- 
posite ends; the secondary stress (in the main 
cross-section) is maximum at the ends and is 
zero at some intermediate point. It is known 
that the primary stress is maximum at mid- 
length, and less at the ends. To add the maxi- 
mum secondary stress to the midilength pri- 
mary stress would not appear to be proper, 
therefore; this course is in effect commonly 
recommended, but it seems to involve an error, 
which in some cases may be beyond the negligible 
order. But a much more weighty consideration 
is this: Does the secondary stress constitute as 
great a menace to the integrity of the member 
as the primary stress? We think not; and if 
we are right, then a materially higher unit-stress 
might be allowed for the secondary than for the 
primary. 

In case of the compression member with sec- 
ondary moments of the same sense at opposite 
ends (reverse bending), the column action of the 
member is not perceptibly affected by these mo- 
ments. In so far as the design of the member 
is based on its efficiency as a column, no great 
account need be taken of the secondary stress, 
therefore. On the other hand, looking to the 
stress conditions at the ends, we will not be able 
to discern any serious danger if the extreme-fiber 
value of primary plus secondary attains a high 
figure. Suppose even that the extreme-fiber stress 
at the ends reached the yield-point: it would only 
result in such readjustment of the member as 
would decrease the distortion-bending, i. e., the 
secondary stress. And this action, it may be 
said, is pretty generally characteristic of second- 
ary stresses; that is, they tend to relieve them- 
selves whenever they produce a local concentra- 
tion high enough to bring about any yielding. 

The less common case of the compression mem- 
ber with end moments of opposite sense (one sided 
bending) presents a modified condition. It is to 
be noted that the very bending which the second- 
ary stress involves deflects the member into a 
position where it is adjusted to the truss dis- 
tortion. In other words, the secondary stresses 
cannot be as high as their computed amounts, 
possibly not even half as great. (This occurs 
also in the case first considered, though prob- 
ably in much smaller degree.) Every action, in 
fact, that is likely to occur in the member dur- 
ing its existence will be such as to reduce the 
secondary stress and tend to bring about an ad- 
justment of the member to the truss distortion. 

The same conditions affect tension members in 
almost the same way. And here we must recog- 
nize further the probability that all continuously- 
existing secondary stresses, as for example those 
due to the dead-load, will tend to disappear 
gradually in all pin-connected members. The 
minute vibrations produced by traffic, and all 
other disturbances and changes in the truss, 
should operate to permit those slight rotations 
on the pins which correspond to relief of the 
secondary. 

Briefly, these considerations suggest that sec- 
ondary stresses should not be rated as high as 
primary stresses; greater unit-stresses might be 
allowed for them. To examine fully whether 
such a conclusion is justified calls for a detailed 
study of the subject, and we hold that such study 
is needed before correct practical application of 
secondary-stress computations can be made. 

By no means, however, would we intimate that 
secondary stresses should be wholly neglected, 
merely on the theory that they are in part self- 
relieving and do not concentrate at critical sec- 
tions. For it is to be recalled that the so-called 
secondary stress is only one of a number of sec- 
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ondary stresses, and represents at best a crude 
estimate of a small part of the stress-additions 
to the primary. The bridge engineer is fully 
aware that the transverse distortion of the 
bridge—the floorbeam influence and the effect of 
the sway connections—involves very important 
stresses not included either in the primary or in 
the so-called secondary. Less commonly is it 
recognized that temperature expansion is also 
a momentous factor in producing various kinds 
of secondary stresses, both by deforming the 
bridge as a whole and by setting up internal 
strains in the individual member. All these va- 
rious sources of stress should (theoretically) be 
taken into account in the analysis of a bridge, 
but are not. Since some are left out of the figur- 
ing, then, it would be wrong to throw aside en- 
tirely that single variety of secondary stress 
which we can compute; good designing does not 
countenance any lower margins of safety than 
our current unit-stresses afford when applied in 
utmost strictness. However, the common sec- 
ondary stress should not on this account be 
counted at full primary unit-stress value, but 
only at such reduced value as conservative esti- 
mation of its relative importance may select. 
Any allowance beyond this is likely to be no 
real gain, as the various unconsidered second- 
aries will most likely concentrate at sections 
where the extra allowance does not give added 
metal. 

With further reference to the several uncon- 
sidered sources of stress in bridges, we may sug- 
gest that the bare term “secondary stress” is 
somewhat misleading and undesirable, if used to 
denote only the stress chargeable to truss-plane 
distortion. A range of qualifying terms is avail- 
able to denote the kind of stress more truly, and 
such terms should be chosen and used. We may 
apply the term “truss secondary” to the ordi- 
nary secondary stress; “sway secondary” to that 
distortion of the rigid frame of post, 
and upper strut; “temperature sec- 
ondary” to the stress arising from one-sided 
heating, etc. Such distinguishing terms are al- 
most inevitable if, as we believe, the temperature 
secondary will in future receive special study 
and be frequently regarded in design. 


caused by 
floorbeams 


LETTERS TO THE EDITOR. 


Concerning Hydrostatic Pressure Under Dams 
and Hooped Columns of Reinforced Concrete. 


Sir: The 


of Engineering News 
[Oct. 5] records two awful demonstrations of 
principles that I have been emphasizing for a 
number of years. This letter is not written to 
say, “I told you so,” but rather that I am going 
to keep on emphasizing these principles as long 
as I can or until they are generally accepted. It 
takes years and years to pry loose from a body of 
professional men theories and hypotheses that 
they have held as standards and sometimes it 
takes a large number of awful wrecks. As 
Pasteur was hated, and persecuted, and ridiculed, 
when he advanced his germ theory of diseases 
and told the medical doctors to wash their hands 
when they went from one patient to another to 
avoid carrying disease, so anyone who advances 
a theory contrary to common practice in engi- 
neering may expect the same treatment. See what 
the medical profession (?) has done by their dis- 
covery of the germ theory of diseases. (Pasteur 
was not a medical doctor.) 

The principles that are demonstrated by in- 
cidents recorded in Engineering News Oct. 5, 1911, 
are these: 

(1) Slender longitudinal rods do not reinforce 
a concrete column. This universally accepted 
standard of designing columns is utterly wrong 
and absolutely dangerous. 

(2) Preperly designed dams must be capable 
of resisting upward pressure of water beneath 
them. The universally accepted standard of de- 
signing dams is utterly wrong and absolutely 
dangerous, 

The failure of the building in Winnipeg, Man., 
is a demonstration (one of many) of (1). Natural 
cussedness of cement will probably get the blame 
here, as it is not shown that the usual handful of 
shavings could be located. Authorities can be 
found by the pound, or, in scientific degrees, by 
the yard, that will give their full sanction to 
these columns which failed, just as Pasteur could 


current issue 


have been buried in expert medical opinion of his 
day that would completely refute (?) his germ 
theory. 

The failure of the Austin dam is a demonstra- 
tion (one of many) of (2). An agitation against 
building dams regardless of this pressure was 
begun in 1895. It was revived in 1904. In 1908 
an expert report stated that the Austin, Texas, 
dam, which failed in 1900, went out because of 
under pressure. In 1910 one lone solitary book 
on dams actually mentioned this pressure, and 
that on the first page. The present year has seen 
a published sketch which considers it, made by 
an author who in 1895 showed to his own satis- 
faction that the under pressure deserves no con- 
sideration. Eleven years, four, two, one—the year 
of general acceptance of this principle, which is 
as easily demonstrated as the area of a sphere, 
seems to be drawing near. 

If it takes 18 years to prove to engineers the 
danger of concrete shafts with slender rods in 
them masquerading as reinforced-concrete col- 
umns, we can expect universal acceptance in 
about 1924, with wrecks every few months in the 
meantime.” 

Edward Godfrey, M. Am. Soc. C. E. 


Monongahela Bank Bldg., Pittsburgh, Pa., Oct. 
6, 1911. 


{Unfortunately for our correspondent’s argu- 
ment as to the weakness of hooped columns with 
vertical reinforcing rods, the floors in the Winni- 
peg building stood up under the shock of the 
falling roof. This is additional evidence that the 
failure was due to the concrete not having set 
sufficiently when the forms were removed, as 
stated by the engineers who furnished us the re- 
port on the accident. How a failure of a struc- 
ture on account of green concrete proves or dis- 
proves anything as to theories of design is not 
clear to us. 

As for water pressure underneath dams, there 
are two things to be done, either so design the 
dam section that it will have a good factor of 
safety with hydrostatic pressure beneath it, or 
so design the dam and its foundation, by drains 
and otherwise, that water pressure cannot ac- 
cumulate beneath or in the structure.—Ed.] 
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The Public Land Surveys Again. 


Sir: The abominable way in which some of the 
public land survey contracts have been carried 
out is only too well known by those who have 
had anything to do with engineering work in the 
West; but the work being done at present by 
some of the Government surveyors is more hap- 
hazard and careless than the old contract sur- 
veys. 

A person who has had practice, could set 
section corners by pacing the distance about 
as accurately as is being done by some of the 
Government surveyors. We have been told by 
men who have charge of parties that the work is 
done in a worse manner now than then, because 
there is now no inspection, and the field men are 
continually hurried by “the ones higher up.” In 
order to hold their jobs they do the work in the 
quickest way possible. 

Eight days is the average time in which it 
takes a certain party to complete a township; and 
this in rough country. In sectioning a township, 
with back tracking, the chainmen would have to 
walk 133 miles; add to this the distance to and 
from camp, and consider whether the work can 
be done accurately or not in that period. 

That it is going to cost the Government a trifle 
more to have the work done accurately is a cer- 
tainty, and that in many places the land is not 
worth the money expended is also true; but why 
do it at all if it cannot be done right? 

There is only one redeeming feature to the 
present system; that is the brass-capped iron 
pipes to mark the corners, which have all the 
promise of being permanent; but we know of 
several of these corners that are wrongly marked. 
The errors were called to the attention of the 
one in charge, but the mistakes were never cor- 
rected; this in spite of the oath he took to do the 
work to the best of his knowledge and ability. 

Who is responsible for the utter carelessness 
displayed in the work, we are unable to state, 
but if reports are true, if a few office “pinheads” 
were placed out in the desert and given an ax or 
made to carry a few iron pipes across canyons 
and over rim rocks, and a few “reputation hunt- 
ers” eliminated, the sectioning of public lands in 
the United States would be done a little more 
carefully and accurately. A rigid inspection 
seems to be necessary. " 


-. with a vertical up-stream face: 


Some of the men engaged on th, 
are not under the Civil Service ana 
positions owing to the fact of having 
tracts under the former system, and s> 
do not know the difference 
and a level. 


between 


G. B. Louden, Civil 
E. A. Shafer, Civi) 
Narrows, Oregon, Aug. 28, 1911. 
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Queries in the Design of Dams Raised by the Fail. 
ure of the Dam at Austin, Pa. 


Sir: In common with the rest of t) 
per reading public I have read with }; 
accounts of the failure of the dam at 
According to the accounts as printed j 
York “Tribune” this morning (a part 
formation having been taken from Ff) 
News) this dam was a massive 
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in fac 
what similar design of cross-section 


at Austin, Tex., which failed 
ago. 

Being somewhat familiar with the 
dam construction and the history of da), 
the thought which makes the stronges: 
sion on me is “Why do engineers conti: 
sign dams that can fail in the manne) 
for the failure of this dam at Austin, P 
previously exemplified by the failure 
at Austin, Tex.?” 

Probably the only general type of dim which 
has usually been exempt, or practical] 
from failure is the type of a dam in 
water pressure is made to make the dam stable 
by its weight; that is, a dam with a compara- 
tively flat inclined upstream face. The water 
pressure, being always at right angles to the 
surface against which it comes in contact and 
having a net resultant only a third of the way 
up from the bottom of such surface, will on such 
a flat inclined exposure be itself the means of 
holding such a dam where placed, and the prob- 
lems of the engineer in connection with the de- 
sign of such a dam are practically reduced to the 
design of a structure sufficiently strong to give 
support to this weight of water so imposed. If 
the inclination of the exposed surface is about 
40° the resultant pressure on the base foundation 
will easily be made to come in the exact middle 
ef the base or even upstream from the middle, 
and when the weight of the dam itself is taken 
into consideration this resultant pressure will be 
perhaps not more than 20° from the vertical. 
The factor of safety: in such a design can be 
taken as described, and not (as is the case in the 
usual solid gravity dam) at only a very slight 
margin above the strength for failure. On a 
dam with the inclined face there need be no 
base to give surface for upheaving water pres- 
sure underneath, as all that is required of the 
under structure is to support the deck against 
which, and on which, the water rests, and any 
leakage or. any seepage through this deck will 
do no harm except the wastage of a little water. 
Dams of this type have been built for centuries. 
Some of the oldest and most prominent dams in 
this country have been built with an inclined 
wooden deck supported on rock-filled cribs of 
timber and, whatever the foundation underneath. 
these dams are safe. There is absolutely no 
chance for overturning such a dam and the 
chance of sliding the same is an absolute mini- 
mum. 

The newer development in this type of dam (as 
is the case of the newer development in almost 
aN kinds of construction) is the adaptation of 
the same to reinforced concrete, but as a matter 
of fact this type of dam is probably the oldest 
and most reliable and safest of any type in use, 
besides which considerations it will usually be 
found to be by far the most economical 

When will engineers stop creating such a huge 
unnecessary force as the water pressur: against 
a vertical or practically vertical upstream face 
of a dam and then spend their time and abiuty 
and the money of the prospective owner '" over- 
coming this absolutely unnecessary ©\ turning 
horizontal force, and after it is all done btain 4 
huge costly pile of masonry which at best has 
practically no factor of safety against «verturm 
ning or sliding? Why not use this grt force 
of water pressure, in designing a dam, ‘0 actu 
ally aid in (or rather to actually be t'” means 
of) maintaining the dam to be built in ‘*s post 
tion and turn the completed structure -ver to 
the community with no force whatever '" flood 
time or otherwise that would destroy (:° valu- 
able property conStrycted, and also, «> i" the 
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disaster at Austin, Pa., cause such 
iry toll of lost lives of innocent, un- 


é ople : 


Wm. M. Torrance. 
it St. New York City, Oct. 2, 1911. 


the reason why the sloping side of a 


are m is placed downstream in standard 
engines practice is that the engineer must 
arovide passage for the water going over 
the cre the dam in time of fiood. Unless one 
ant hollow dam, therefore, the slope must 
e pla n the downstream side if the dam is 
to per iverflow for the whole length of its 
crest ourse, with reinforced concrete a hol- 
low masonry dam can be economically built; but 
t is only within recent years that this material 
has b available for dam construction; and 
even n when building a monumental structure 
intended endure indefinitely, many engineers 
prefer to use solid concrete and not rely on re- 
inforcement for strength.—Ed.] 
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Lines of Saturation in the Jumbo Dam, Colorado. 


Sir: The accompanying illustration shows the 
lines of saturation in the old and in the new 
embankment of the Jumbo reservoir dam belong- 
ing to the Julesburg Irrigation District, in Sedg- 
wick County, Colo. 

This dam failed on March 11, 1910. The break 
was afterwards repaired in accordance with 
plans prepared by Mr. Geo. T. Prince, M. Am. Soc. 
C. B,, of Denver, Colo., and under his supervision. 

The reconstructed embankment has a some- 
what different section from that of the old dam 
and the material was more carefully placed. On 
the reconstruction the earth was placed in 8-in. 


Elevations of Water 
on Dates given, all ‘9M. 
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all right. I have had many more whose ideas of 
what they should do were far above the routine 
work of a survey. 

I have had many young men as chainmen, rod- 
men and instrumentmen who were not graduates, 
yet were thoroughly competent to fill the posi- 
tions they held, and on the whole have found 
their work far more accurate than that of the 
graduate. I have in mind one leveller in particu- 
lar whose education in general was almost rudi- 
mentary; he was with me a long time, and ran 
several hundred miles of levels without a single 
error of moment, and I had many opportunities 
of checking his work. 

It is probable that there are a larger propor- 
tion of men who are not graduates of technical 
schools on locating parties than elsewhere, and, 
of course, one finds on this work as on any other 
all sorts of standards and all sorts of men. On 
the whole, however, I believe the usual run of 
men to be found on locating parties, in spite of 
their lack of technical training, are as conscien- 
tious, intelligent and competent fer the work 
they have to do, as any class of men in the pro- 
fession. Yours very truly. 

F. Lavis. 

50 Church St., New York, Oct. 7, 1911. 





Subway Clearance Dimensions. 


Sir: In your issue of Sept. 21, 1911, I notice the 
“Clearance Dimensions of the Rapid Transit Sub- 
ways,” and the statement that the Brooklyn 
Fourth Avenue Subway is the largest. This state- 
ment is misleading and erroneous. 

The Cambridge Subway is 14 ft. 9 ins. from top 
of rail, while the Brooklyn Fourth Avenue Sub- 
way is 15 ft. from base of rail, or only 14 ft. 6 
ins. from top of rail. In fact, all clearances in 
the diagrams are shown from top of rail, except 
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LINES OF SATURATION IN OLD AND NEW PORTIONS OF EARTH DAM, JUMBO RESER- 
VOIR, COLORADO, AS OBSERVED ON DIFFERENT DATES IN 1911. 


layers, sprinkled and consolidated by teaming 
over it. On the old embankment the earth was 
placed in layers of approximately 3 ft., with no 
special effort to consolidate it. 

After the reconstruction there was still some 
leakage below the toe of the new embankment, 
and with a view to determining whether any 
considerable amount of water came through the 
dam two lines of pipe wells were located at right 
angles to the axis of the embankment. 

These two lines are approximately 100 ft. apart, 
one being in the new embankment and one in 
the old. The wells in the new embankment were 
spaced 27 ft. apart horizontally; those in the old 
embankment were spaced 18 ft. apart horizon- 
tally. 

The results of observations on various dates 
are shown by the illustration. 

Charles W. Comstock, State Engineer. 

Denver, Colo., Sept. 12, 1911. 
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A Word in Defence of the Non-Graduate Engineer. 


Sir: While I am entirely in favor of the ade- 
quate compensation of engineers, I wish to say a 
Word f.: the large number of men on railroad 
Survey nc parties who are not graduates of tech- 
nical cools and who seem to be so universally 
conden «d by “Subscriber” in your issue of Oct. 
5 On general principles, I, of course, believe a 


technic : education is a very necessary founda- 
tion f n engineering career, but I am afraid 
that» own experience with men on locating 
Parties railroad surveys, is that of most other 
men w have been responsible for getting re- 
sults, | that is that I am rather inclined to be 
ve the engineering graduate for that kind 
we 


I have known some who were entirely 
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the New York subways, which are shown from 
base of rail and therefore appear excessive. 

In this connection it should be stated that the 
Public Service Commission increased the clear- 
ance of the Brooklyn Fourth Avenue Subway 
from 13 ft. 6 ins. to 14 ft. 6 ins., in order to in- 
duce the Brooklyn Rapid Transit Co. to compete 
for the operation, and incidentally to improve 
ventilation and lessen the train resistance due to 
air friction. The increase of cost was estimated 
to be 2%%. 

The subsequent offers from the Brookiyn Rapid 
Transit Co. and the Interborough company illus- 
trate the value of such competition. 

Henry B. Seaman. 

165 Broadway, New York City, Oct. 4, 1911. 
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More About Sewage Disposal in Minnesota, 

Sir: It is with more than passing interest that 
I read Mr. Abbot’s letter in your issue of Sept. 
28,1911. I quite agree with what is said in your 
editorial note, but must take issue with Mr. 
Abbot. 5 

It so happened that the writer was called upon 
by the city of Canby about three years ago to pre- 
pare plans for a sewer system. 

I found that the sewer outlet would be a small 
stream which was then flowing about 50 gals. 
per min. I told the council that it would be nec- 
essary to treat the sewage and prepared my plans 
accordingly. The plans to some extent have been 
carried out. I was not aware of the previous 
troubles in connection with sewerage until I read 
Mr. Abbot's letter. 

For my own. part I consider leaching cesspools 
far less a menace to public health than such an 
accumulation of filth as must result in discharg- 
ing untreated sewage into such a little brook. 
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I would also like to call your attention to the 
fact that the present engineer for the State Boasd 
of Health, although a professor in the Univer 
sity, was not connected with said board until 
several years after 1904 when the famous edict 


was issued and that Mr. Abbot must refer to 
some other person. John Wilson 
Duluth, Minn., Oct. 2, 1911. 


[The relative dangers from leaching cesspools 
and from the discharge of sewage into a small 
stream would depend upon a variety of local 
conditions. Mr. Abbot’s reference was to a uni 
versity professor who served gratuitously in an 
advisory capacity, and not to the sanitary engi- 
neer added to the regular staff of the board years 
afterwards.—Ed.] 
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A Close Estimate of the Available Energy in Sun- 
shine. 

Sir: Referring to your article on a Sun Power 
Plant in issue of Sept. 21: As President of the 
Oklahoma Society of Engineers, I said to them on 
Dec. 27, 1909: 

The greatest engineering possibility that I have 
in mind is the harnessing of the sun's heat, the 
greatest known power. This heat is wasted all 
around us every day in the year. A very low 
estimate of the equivalent of the effective heat 
of the sun at and near the surface of the earth 
is one ton of coal per day per acre. Within the 
corporate limits of Oklahoma City (embracing 
7,000 acres) the sun’s heat that is now wasted 
would furnish over 400,000 HP. for 10 hours a 
day which, capitalized at present values would 
be worth about $80,000,000. It is too great an 
asset to remain undeveloped. Its control may 
not be realized in 1910, but it must come 


Now 400,000 HP. from 7,000 acres is approxi- 
mately 762 sq. ft. per HP., as compared with 686 
reported from the Philadelphia experiment. Close 
enough for all practical purposes at the present 
stage of development. 

=, ¥. 
Oklahoma City, Sept. 25, 1911 


Hinckley 


An Expert Investigation of the Austin Dam 


Failure. 


Sir: At the request of the Pulp & 
Paper Co. I made an examination of the ruins of 
the dam at Austin, Pa. The failure of this dam 
teaches some important lessons about the con- 
struction of masonry dams which I intend to dis- 
cuss fully on some future occasion. There is one 
point, however, to which it may be of interest to 
direct attention at the present time. 

In the report about the stability of the dam and 
the required reinforcement, which I made in Feb- 
ruary, 1910, to T. C. Hatton, M. Am. Soc. C. E., the 
designer of the dam, I stated: 


Bayless 


With the anchorage provided by the steel bolts, 
your dam would be safe against overturning, even 
with the assumed water pressure under its base, 
but it would not have a sufficient factor of safety 
against sliding. 

Taking the coefficient of friction for masonry 
on masonry as 0.67 and allowing the shearing 
strength of the steel bolts as 60,000 lbs. per sq. in., 
the dam would have at its base a factor of safety 
of only 1.16 against sliding. With the compara- 
tively smooth foundation on which the dam was 
built and which is very probably rendered wet 
by the water leaking from the reservoir, the coef- 
ficient of friction may easily be less than 0.67. 


From the calculations which I made a year and 
a half ago, it was evident therefore that there 
Was great danger of the dam’s sliding. I think 
that all engineers who have examined the rup- 
tured dam will agree that the failure was due to 
sliding. 

Yours very truly, 
E. Wegmann, 
Consulting Engineer. 

Park Row Building, New York City, Oct. 10, 

1911. 





Notes and Queries. 


Moments in Continuous Beams.—A correction 
should be made in the formula for moments in 
continuous beams under partial loading, printed 
in Engineering News of Sept. 28, 1911, p. 380. The 
general expression for moment was printed: 


M = — wy by? [4 ky (2—ky")— % ex (2 — 41) 
— Wz 133 [% ky? (2—k,") — & en? (2 — &*)*| 
It should read: 
M = —w' li? [¥ hi? (2— k)— ¥ er? (2c) 
— wz Ie? [4 ke? (2 — ke)® — 4 og? (2 — c2)") 
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The Tesla Steam Turbine. 


A novel design of steam turbine was men- 
tioned before a local meeting of the National 
Electric Light Association in New York City, on 
May 15, 1911, by Mr. Nikola Tesla, whose name 
has become famous in connection with the rotat- 
ing magnetic field and other alternating-current 
developments. Several different types of power 
apparatus, both driving and driven, embodying 
the underlying principle of this turbine design 
have now been built and tested in the Tesla 
laboratories, including a turbine which has been 
running at the Waterside Station of the New 
York Edison Company for several months. The 
general results of this early work have recently 
been made public by Mr. Tesla.* 

The following outline of the designs and the 
underlying principle running through them all 
has been made after a conversation with Mr. 
Tesla and a study of the apparatus. The funda- 
mental principle underlying these several designs 
appears to be broadly applicable to appa- 
ratus wherein a fluid moves some device or the 
device causes the fluid to move. This includes 
hydraulic, steam and internal combustion motors, 
hydraulic and air pumps, etc. 

The study of this most interesting line of de- 
signs may be approached through the case of 
either prime movers or driven devices. For the 
purposes of this article it is perhaps simpler to 
consider first a pump for a fluid like air, gas, 
vapor, or liquid. Fig. 1 shows, more or less 
diagrammatically, a rotary pump in which a series 
of smooth, flat disks revolves in a casing, with a 
volute delivery passage. The disks are fastened 


Outlet 


——— 
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Longitudinal Section. 


FIG. 1. 


to a driving shaft but have central openings 
which serve as inlets for the fluid. On rotating 
the shaft and disks, the fluid film in contact with 
the disks is set in motion, even with perfectly 
smooth disks, on account of the molecular adhe- 
sion between disk and fluid. The fluid between 
disks is also dragged along by the molecular at- 
traction between particles of the fluid (viscosity). 
The motion of each point of the disk being circu- 
lar, it is evident that the particles of fluid re- 
ceive impelling forces which are always tangen- 
tial to the circular paths. The successive points 
on the disk that impel given particles of fluid are 
at increasing distances from the center. The 
fluid being mechanically unconstrained by walls 
or vanes except in an axial direction is free to 
travel in spiral paths from the axis to the 
periphery. 

The fluid, in traversing the space from inlet to 
periphery, may follow a long spiral of several 
turns or a short one of part of a turn, depending 
on the quantity of fluid that is allowed to escape 
from the outlet. With unrestricted flow from 
the casing, there is little resistance to flow in a 
radial direction (that is from the backing up 
and development of pressure), and the tan- 
gential slip between disk and fluid is large. 
The pressure in the casing depends on the 
velocity with which the particles of fluid 
leave the periphery of the disk; the maxi- 
mum pressure with the exit throttled is then pro- 

°F velopments 
ant or, carly statements ot cere mestrician,” 


Sept. 9 and 30, 1911; “The Scientific American,” 
Sept. 30, 1911, 


THE TESLA DISK-IMPELLER PUMP. 
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portional to the speed of the disks, the velocity 
head being converted to pressure head in the 
volute passage of the casing. The power ab- 
sorbed is proportional to the square of the slip. 

To one seeing such a piece of apparatus in 
action for the first time, the capacity of a small 
machine is surprising, especially in the absence 
of all vanes and projections of every sort which 
have heretofore been deemed necessary to force 
the fluid along. A moment’s consideration, how- 
ever, shows that the whole surface of each disk 
is effective in impelling the fluid along (solely by 
molecular drag), and the useful surfaces may be 
made very great in a machine of modest dimen- 
sions, in direct contrast with other analogous 
apparatus where only the relatively small area 
of buckets, blades, or other projections is 
effective. 

Consideration also shows that any buckets or 
projecting parts that a disk might carry would 
constrain the fluid to travel in paths less natural 
er free, with the consequent development of im- 
pact and eddy friction which may be expected to 
decrease the efficiency over that of simple disks 
depending for their hold on the fluid only on 
natural molecular forces. In the case of the 
Tesla disks, the particles of fluid may be men- 
tally pictured as rolling along on their spiral 
paths in orderly procession, held to the disks by 
some gravitation or force; whereas in the case 
of a disk with projections, the fluid would be 
pushed and crowded along by impact, with con- 
sequent disturbances. 

It has been found, as theory would indicate, 
that the quantity of fluid discharged off the disks 
is proportional to the area of the disks; that is, 


— 


Ss 


Cross Section. Longitudinal 


the capacity of such machines increases nearly 
directly with their length along the shaft and 
about as the square of their diameter, the dis- 
crepancies arising naturally from the casing not 
having impelling surface but adding to the diam- 
eter and length of the machine. 

The spacing of the disks in such a machine 
would depend on the conditions under which it 
had to operate—increasing with the viscosity and 
diameter and decreasing with the allowable slip. 
The aim of the designer would be to deliver the 
fluid from the disks at not much below peripheral 
speed under normal load conditions. When limi- 
tations of practical design would prevent the 
securing of desired pressures with one simple 
set of disks, the multiplication of stages is easily 
accomplished. The fluid then would pass from 
the exit passages of one stage to the inlet of a 
second, and so on. 

The operations of a pump, as above described, 
are in general reversible for the production of 
power from a fiuid moving with considerable 
\elocity or under pressure. If a fluid under pres- 
sure, but of low velocity, enters the casing of the 
device shown in Fig. 1 in order to flow along the 
volute of decreasing cross-section and through 
the inter-disk spaces to what is now the outlet, 
it must constantly accelerate, converting its 
pressure head to velocity head. This moving 
fluid will exert a pull on the disks on account 
of molecular adhesion and viscosity. If the shaft 
were blocked so that it could not rotate, the 
particles of fluid would take short spiral paths 
from the volute to the outlet. 
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If the disks are allowed to rotat 
the particles of fluid in contact wit) 
would be subjected to a force preye; 
along the shortest spirals to the 
resultant of the centrifugal force 
the disk and that coming from the 
the steam constrains the fluid ther 
a longer spiral path. This reminds 
counter E. M. F. developed in the arm 
ings of an electric motor opposing th. 
voltage. 

It is evident that the torque devel, 
disk increases with the difference in 
velocity of the disk and of the fluid 
As in the analogous case of the pump 
rises as the square of the slip. Whe: 
runs free, without load, the speed ris 
centrifugal counter force on the fluic 
in very long spirals (almost concent; 
would cause the casing pressure to | 
to the supply pressure, the difference 
that required to do the work of supply 
losses. 

Such a prime mover would give its 
output at about 50% average slip, but 
mum efficiency would come with a com} 
small slip, the actual figure depending 
fluid employed, on the working condi: 
on the mechanical limitations of design 

The greatest interest in the Tesla design, ag 
outlined above, probably centers in its applica. 
tion to a heat motor, such as the Tesla steam 
turbine. While a device like Fig. 1 would oper- 
ate with steam, it probably would be advisable 
for obvious reasons to modify the mechanical 
features—for instance, to suppress the volute 
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FIG. 2. THE TESLA DISK WHEEL IN A STEAM TURBINE. 


passage in the casing, coming down to the simple 
construction indicated in Fig. 2. 


If the steam is expanded in a diverging nozzle, 
it may be expanded over any of the usual ranges 
of pressure drop, the heat energy then being con- 
verted into kinetic energy. The high velocity 
steam escaping from the nozzle is caused to im- 
pinge tangentially on the edges of the disks. In 
order to escape, it has to take a spiral] path from 
the periphery of the disks to the center openings. 
The velocity energy of the steam is utilized 
through the molecular drag on the surface of 
the disks. With such a nozzle it is seen that 
the machine is essentially of the so-called 
“impulse” type of turbine. The arrangement 
shown in Fig. 2 has a very simple and conven- 
ient means of reversing, it merely being neces- 
sary to provide a duplicate nozzle discharging 
against the opposite diameter of the disks and 
in the opposite direction. When the machine is 
at rest or running slowly, as in starting, the 
steam takes a short path from the nozzle to the 
exhaust and develops a comparatively large 
torque, since this would be proportions to the 
square of the difference in velocity of steom and 
disk. As the machine speeds up, the «ference 
in velocity between steam and disks decreases 
and the centrifugal forces tend to lenginen the 
spiral path, so that a given quantity .‘ steam 
may make several revolutions before fina!'y past 
ing out the exhaust. gee? 


It is not necessary, however, to expand the 
steam before it reaches the disks, and i» place 
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FIG. 3. A 200-HP TESLA TURBINE WITH THE 


TION REMOVED. 


of the nozzles shown there may be simple ports. 


The machine then apparently will operate as a 
reaction type of turbine, the steam expanding as 
it flows in its path from port to exhaust. The 


expanding steam might develop a slight reactive 
thrust against the disk, but it would depend 
probably more for its influence on the peculiar 
action of increasing the velocity of the steam 
in smal! increments as it flows along; and ab- 
sorbing the kinetic energy as fast as developed, 
in driving the disk. 

In Figs. 3 and 4, a steam turbine tested at the 
Waterside Station of the New York Edison Com- 
pany is shown. The rotor consists of 25 disks, 
18 inches in diameter. The assembled unit, Fig. 
3, occupies a floor space some 20 x 35 ins. and 


5. A 110-HP Tesla Steam Turbine. 


UPPER CASING SEC- 
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it stands some 5 ft. high. 
The numerous gages seen 
in Fig. 3 were attached 
for test purposes. With 
steam at 125 lbs. gage 
and exhausting to atmos- 
phere, 200 HP. was de- 
veloped with a speed of 
9,000 r. p. m. The 
steam consumption under 
these conditions was 
about 38 lbs. per HP.-hr. 
Mr. Tesla states that with moderate superheat 
and the degree of vacuum ordinarily obtainable 
in a turbine plant, the consumption can be re- 
duced to 10 or 12 Ibs. per HP.-hr. The weight of 
the unit as shown was about 400 Ibs., giving a 
unit weight of 2 lbs. per HP. 

Through refinements in design in addition to 
the increase of capacity secured with superheat 
and vacuum, Mr. Tesla expects that the weight 
may be reduced to as little as %4-lb. per HP. 
capacity and still allow of designs which will 
have rotational speeds low enough for direct 
connecting to the majority of services. 

One of the interesting possibilities of the design 
of turbine shown is that of self-regulation. It 
has already been shown how the counter pressure 
due to the rotation of the disks amounted nearly 
to that of the impressed fluid when running idle. 
Since the centrifugal head increases as the square 
of the number of revolutions, and as with avail- 
able materials great peripheral velocities of the 
disks are possible, a turbine may be designed 
which will not run away, the peripheral speed 
being limited to that value which corresponds to 
the maximum velocity of the fluid which can be 
developed. 

The main principle of design may be use for 
an internal-combustion motor. The small ma- 
chine shown in Fig. 5 has been operated with 
gaseous fuel burned in an auxiliary chamber 
and the products of combustion cooled by inject- 
ing steam or water spray. This gives a mixture 
of superheated steam and gases which leave the 
combustion chamber under high pressure, but 
reduced in temperature so that they may be led 
directly to the disks, serving in the place of 
steam from a boiler. The machine shown devel- 
oped 110 HP., and it is stated that only the 
small sized shaft prevented pushing the load 
higher. The products of combustion instead of 
being cooled by the formation of superheated 
steam may be expanded in an insulated nozzle, 
the temperature falling with the reduction in 


FIG. 4. 
WATERSIDE STATION OF THE NEW YORK EDISON CO. 
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A 200-HP TESLA STEAM TURBINE AS TESTED AT THE 


pressure and the increase in velocity. At the 
exit of the nozzle, the temperature could be suffi- 
ciently reduced so that the gases could be caused 
to impinge on the disks without injuring them. 
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A Leow Record Death Rate for New York City 
is reported by the local department of health for 
the nine months ending Sept. 30, 1911. The rate 
was 15.56 per 1,000 population against 16.27 for 
the corresponding period of 1910. A record was 
also made during the same period in lowness of 
infant mortality and in the number of deaths 
from diarrheal diseases of infants under one year 
of age. Notwithstanding the decline in the death 
rate for the first three-quarters of the current 
year, the total number of deaths was 58,144, or 
more than the total population of many of our 
thriving municipalities which consider themselves 
of no little importance. 





$$ 


The Appointment of Higher Municipal Officers 
by the Merit System is to be the topic of the 
Wm. H. Baldwin Prize Essay of $100 in a com- 
petition covering the university year 1911-12. De- 
tailed information regarding the competition may 
be obtained from Mr. Clinton Rogers Woodruff, 
Secretary, National Municipal League, North 
American Bldg., Philadelphia. The following out- 
line of the points which should be covered by es- 
says submitted for this prize is of general inter- 
est as well as an appeal to those who may com- 
pete: 


The appointment of higher municipal officers by 
the merit system involves a thorough discussion 
of (a) the reasons for the employment of experts 
in municipal work; (b) the proper position and 
tenure of the expert in the service of a city; 
his relation to the chief executive officer on the 
one side, and to the subordinate administrative 
forces on the other side; (c) the extent to which 
the merit system is applicabie in the selection 
and retention of experts, and (d) a practical ap- 

lication of the conclusion reached by the essay- 
st to some American municipality, showing the 
changes in organization and authority which 
would be required. 


The competition is open to college students 
only. 
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The Control of Public Utilities in Wisconsin.* 


By HON. F. C. McGOVERN.? 


basic legal principles underlying govern- 
regulation of public utilities, however 
novel may be their application to present indus- 
trial conditions, are as old as the common law. 
They are founded upon the very elementary dis- 
tinction between a public and a private calling. One 
is clothed witha public use and interest, while the 
other is not. This public interest has always, in 
the eye of the law, justified regulation in behalf 
of the people as a whole. The nature and char- 
acter of the business of utilities is such that 
competition is inoperative in determining service 
or rates, and the only choice left to the public is 
between regulated and unregulated monopoly. It 
goes without saying that the right of the state 
to supervise monopolies is as ancient as it is 
obvious, 

But it 


The 
mental 


may be urged that the exercise of this 
power, the enforcement of this right, is a legis- 
lative function which cannot lawfully be dele- 
gated to an administrative board or commission. 
This is very true; it does not, however, militate 
against the practical utility of commissions. 

Most assuredly it is the Legislature and not 
the commission that has the power to regulate. 
It is the Legislature that does regulate. It is the 
Legislature that creates the commission, defines 
its powers, establishes rules for ‘its guidance and 
determines the entire policy to be pursued. The 
commission merely ascertains the facts of each 
case as it is presented, and applies to these facts 
the law already laid down by the Legislature. 
It is purely an administrative body with admin- 
istrative functions only, although these functions 
have become so immensely difficult and import- 
ant that we sometimes conceive them to be either 
legislative or judicial in nature, or both. 

The rule laid down by the Legislature is often 
a very simple and elementary one; in the case of 
Wisconsin utilities merely that the service and 
facilities furnished shall be reasonably adequate, 
and that the rates charged shall be reasonable 
and just. Manifestly the difficulty here is not in 
formulating a rule of action, but in applying it. 

This relation of the commissicen to the Legis- 
lature and also to the courts is so well set forth 
in the recent case of the Minneapolis, St. Paul & 
Sault Ste. Marie Ry. Co. vs. the Railroad Commis- 
sion of Wisconsin (136 Wis., 146), that I feel jus- 
tified in quoting from the decision. Answering 
the objection that the law creating the Railroad 
Commission is invalid because it involves an un- 
lawful delegation of legislative power, the Su- 
preme Court of Wisconsin, in a very comprehen- 
sive and illuminating opinion, stated the law 
upon this subject as follows: 


In the process of enacting a law there is fre- 

quently necessary the preliminary determination 
of a fact or group of facts by the legislature, and 
it is well settled that the legislature may declare 
the general rule of law to be in force and take 
effect upon the subsequent establishment of the 
facts necessary to make it operative or to call 
for its application. . . . The legislature may dele- 
gate any power, not legislative, which it may it- 
self rightfully exercise. This power to ascertain 
facts is such a power as may be delegated. 
This law establishes, and thenceforth assumes, 
the existence of rates, charges, classifications and 
services, discoverable by investigation but undis- 
closed, which are exactly reasonable and just. 
It commits to the Railroad Commission the duty 
to ascertain and disclose that particular rate, 
charge, classification or service. The order of the 
commission is prima facie evidence that the rate, 
charge or service found and fixed by it is the par- 
ticular rate, charge or service declared by the 
legislature in general terms to be lawful and to 
be in force. 


An epoch-making decision, you will say; and 
in some respects it was, Contrasted with the 
holdings of some other courts the temper and 
attitude of the supreme bench of Wisconsin in 
this case was novel enough to be refreshing. As 
additional eyidence of this, permit me to quote 
also the second last paragraph of this great opin- 
ion: 


The notion that commissions of this kind should 
be closely restricted by the courts, and that jus- 
tice in our day can be had only in courts, is not 
conducive to the best results. Justice dwells with 
us as with the fathers; it is not exclusively the 
attribute of any office or class, it responds more 
rapidly to confidence than to criticism, and there 
is no reason why the members of the great Rail- 
road Commission of this State should not develop 
and establish a system of rules and precedents as 
wise and beneficent within their sphere of action 
as those established by the early common-law 
judges We find the statute well framed to 
bring this about, 


The 
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Wisconsin law makes no distinction be- 
privately and publicly owned utilities. 
*Extracts from an address before the 1911 Con- 


ference of Governors, Spring Lake, N. J., Sept. 14. 
tGovernor of Wisconsin, Madison, Wis. 
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Both are amenable to the same regulations. Both 
report their financial conditions in the same man- 
ner, and according to the requirements of a 
uniform system of accounting. This seems rea- 
sonable, for the patrons of municipal plants are 
entitled to the same protection against inefficient 
management as those of private plants, and a 
comparison of results obtained under these dif- 
ferent systems of owenership has been of real 
assistance in the regulation of both. 


THE COMMISSION.—The commission created 
by this act is appointive, not elective; its mem- 
bers hold for a term of six years, and receive 
annual salaries of $5,000 each and expenses; 
they are required by law to be experts in the 
business committed to them, and are strictly for- 
bidden from engaging in any other work or be- 
coming interested directly or indirectly in any 
utility it may be their duty to supervise. Em- 
ployed under them are about 100 clerks and en- 
gineers, some of whom receive salaries equal to 
those of the commissioners themselves. The en- 
gineering staff, upon which the members of the 
commission rely for all field and laboratory work 
as well as for expert and technical examinatiens, 
is divided into groups, each working along some 
special line under the direction of an experienced 
chief. These men, wherever possible, co-operate 
with the miembers and employees of the Tax 
Commission, and when convenient do their labor- 
atory work in conjunction with the scientists at 
the University of Wisconsin. Thus organized 
and supported this staff is considered by many 
one of the most efficient ever organized for work 
of this kind. 


THE INDETERMINATE PERMIT.—The mere 
fact of regulation of public utilities contains the 
implication that they are virtual monopolies; 
otherwise supervision of them might not be ex- 
pedient or even justifiable. The Wisconsin statute 
goes farther and frankly recognizes this condi- 
tion by providing for the so-called indeterminate 
permit. Considering that where effective regu- 
lation exists, competition is neither necessary 
nor desirable, the Wisconsin law provides that 
the short-lived franchise held by existing utility 
companies when it was enacted may be surren- 
dered for indeterminte permits. This enabled the 
utility to secure a monopoly of the territory it 
occupied during good behavior, or until the plant 
should be acquired by the public at a fair valu- 
ation. In this way unnecessary duplication of 
equipment, unnecessary augmentation of fixed 
charges, and cut-throat competition are pre- 
vented, and a more economic and satisfactory ser- 
vice is secured. By doing away with short-time 
franchises, moreover, a speculative element is 
eliminated from public-utility investments, and 
the cost of financing enterprises of this sort is 
reduced. 

Thus commission control is protective as well 
as regulatory—protective of the utility, I mean. 
The requirement that every person desiring to 
start a new utility shall first obtain from the 
Commission a certificate of public convenience 
and necessity further exemplifies this policy. In 
order that each existing company, so long as it 
properly serves the public, may be free from fear 
of invasion of its field by rivals, possibly more 
powerful than itself, it is provided that every 
utility having an indeterminate permit shall have 
an exclusive monopoly of the business in which 
it is engaged except in those rare cases where 
the Commission, after a hearing, may determine 
that public convenience and necessity require a 
second utility to divide the field or to supplement 
inadequate or defective service. “Sandbagging” 
and “paralleling” are thus very properly and ef- 
fectively outlawed. 


The last report of the Railroad Commission 
shows that 72 corporations, representing 37% of 
the gross earnings from utility business in Wis- 
consin, immediately upon this law going into ef- 
fect, decided to exchange their franchises for in- 
determinate permits. Many others came in after- 
ward. Stability in investments was thus ob- 
tained, as appears from the fact that the securi- 
ties of utilities operating under a permit as a 
rule command a higher price in the market than 
those that operate under the old-time franchises. 
The period within which utilities might thus ex- 
change limited-time franchises for indeterminate 
permits was at first definitely prescrited by the 
Legislature, then extended from time to time, and 
the last session made the indeterminate permit 
universal and compulsory. At present, therefore, 
there are no special franchises in Wisconsin, 

STOCKS AND BONDS.—Another important fea- 
ture of the Wisconsin law is control of stock and 
bond issues. The capitalization of utility com- 
panies is limited to the actual value of the prop- 
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erty used in the public service. Th, 
this requirement is obvious. Stock 
always and everywhere an evil of 
and especially baneful significance: }), 
it mort mischievious than in the case . 
vice corporations. Wisconsin has ab, 
far at least as public utilities ar, 
Besides, experience teaches us that ; 
ive public regulation must be comp). 
not be complete without control of ; 
corporate securities. In determining \, 
quate service or a just rate, accoy 
taken in every case of the value o; 
The value here spoken of is of cours: 
true value. There is no reason in th: 
with complete control this value sho) 
respond with the stock and bond yx 
these securities at par. If so, cont 
facilitated, the interests of inexperi: 
tors safeguarded, and the utility » 
stable and conservative basis. 


GENERAL PROCEDURE.—So much 
the governing principles. A word now 
this regulation is made effective. Th. 
is extremely informal and simple. A 
dressed to the secretary of the Con 
usually sufficient to secure prompt 
tion of the complaint and an adjustm of the 
difficulty. Many of the most important rate 
schedule disputes have been settled | 
formal way. Extensive reduction j;; 
rates for coal, potatoes, grain and m+; 
and, in the utility cases, many impro 
service and reductions in rates, have been yolyn- 
tarily made after an informal round-t.} 
ference. Where no such 
reached a formal hearing is had, 
ceived, and, if necessary, further investigation 
made, until the case has been determined upon 
all the facts and circumstances. 

Every utility company must file with the Com- 
mission all rates, rules and regulations. No 
changes can be made in existing rates or sched- 
ules unless such changes have been approved by 
the Commission. Questions relating to service, 
rates and regulations may be investigated upon 
complaint of a customer or shipper, or the Com- 
mission may proceed to do so upon its own mo- 
tion. 

Should a court review of the order of the Com- 
mission be desired, the statute provides for a 
speedy hearing. The aggrieved party must begin 
his action within ninety days, and all such act- 
ions are given precedence over any civil cause 
of a different nature pending in court. Up to the 
present time only 17 orders of the Wisconsin 
Commission have been called in question in this 
way and in no case has any order been reversed 

RATES, SERVICE, VALUATION, ACCOUNTING. 
—It has been pointed out, by one of the Com- 
missioners, that the most important provisions of 
the public-utilities law may be grouped under 
the four leading heads of rates, service, valua- 
tion and accounting. 


The ascertainment in any case of what con- 
stitutes a fair and just rate is a most difficult 
problem. With rate-making indeed are associated 
most of the evils out of which the present insist- 
ent demand for public regulation has arisen. Dis- 
crimination, extortion, secret rebates, drawbacks 
and similar abuses—familiar as they all are—il- 
lustrate what I mean, The ordinary citizen is 
entitled to protection against them. 

What now is the basis of a just, equitable rate? 
Some railway managers and superintendents of 
public-utility plants contend that it is the value 
of the service to the shipper and consumer. But 
this method of fixing rates at “what the traffic 
will bear’ has become so odious and is so mani- 
festly a cloak merely for extortion, discrimina- 
tion and favoritism that extended discussion of it 
is no longer profitable. It involves so many ele- 
ments, some subjective and some objective, and 
so varies with differences in person, time, place, 
commodities and other conditions as to afford 
really no scientific basis whatever for rate-mak- 
ing. Entirely aside from its whimsicility and 
the favoritism it invites, it is too inde/inite and 
uncertain to be formulated into a workable basis 
for rate-making in even a majority of cases. 
Practically every commission, legislatre and 
court which has seriously considered th: subject 
has rejected this criterion for the mor: definite 
and scientific idea of the cost of servic. The 
basis is definite, fair, ascertainable and © onomic- 
ally justifiable. It bears the same re! tion to 
rates that the cost of production doc: to the 
price of commodities; and just as the cos! of pro 
duction of wares and merchandise 4.‘ ermines 
their normal value, which market price : nstant- 
ly approximates but with which it sel’ ™ coin 
cides, so the cost of*service rendered public 
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nines normal rates toward which 
es should steadliy be made to ap- 


iy the cost of service in a given 
tained? First of all, the owners of 
ntitled to a fair return upon the 
a < iue of the property devoted to pub- 
ee ealls at once for a valuation of the 
erty of the plant. But this is not 
t be added something for the “going 
established concern and possibly 
for outlays and services expended 
upbuilding the plant. 
sin law requires the Commission to 
e physical property” and “all the 
i and useful for the convenience of 
elonging to every public utility in 
s there are more than a thousand of 
and the Commission has appraised 
only abe ne hundred, it is evident that this is 
work th nnot be quickly dispatched. But it 
be nderstood that among the one hun- 
jred valuations made are included all the steam 
railroads he Milwaukee Electric Railway & 
Light Ce ind many of the more important 
linor utilities of the State. Indica- 
tive of hi well this work has been done lies in 
the fact it no appeal has ever been taken, 
em utility or a municipality, from any 


lic use 


physical 
ill. To it 


value 


should 


ymong th 


either by , 
yaluatior ide by the Commission. In some in- 
stances the utilities admitted that the inventor- 


ies prepared by the Commission were the best 
that had ever been taken. 

But the value of the plant is not the only fac- 
tor—though it may be the chief one—entering 
into the determination of equitable rates. Ex- 
pense of operation, depreciation and other similar 
items must also be considered. And after there 
has been a determination of the gross charge 
necessary for the maintenance of the utility and 
the payment of reasonable profits to its owners 
there yet remains the apportionment of this 
amount among the various classes of consumers. 
In the case of electric lighting, for example, the 
flat-rate-per-lamp rule which prevailed almost 
universally in Wisconsin before public regula- 
tion began, was soon found to be very unjust and 
unsatisfactory. To say nothing of the manifest 
unfairness of this arrangement, waste of electric- 
ity was of course the natural result with conse- 
quent loss to both producer and consumer. Sim- 
ilarly the straight-meter rate normally imposes 
an unequal burden upon long and short-hour con- 
sumers. The proper adjustment of matters of 
this sort, though by no means simple, is never- 
theless possible and highly desirable. It is of 
the very essence of scientific rate-making, for 
without it justice between different classes of 
consumers is impossible of attainment. Hence 
the necessity of proper accounting. 

With accurate information as to the value of 
the plant and proper distribution of the cost of 
service according to modern systems of account- 
ing it is possible to make rate schedules that are 
equitable to all classes of consumers, that yield 
a reasonable rate on the investment and that 
eliminate waste while promoting the maximum 
isefulness of the plant. 

When the Wisconsin act went into effect, there- 
fore, the Commission called upon the utilities to 
submit a statement of their. financial condition. 
The naivete of the response has been so well de- 
scribed by Mr. F. L. Holmes, of Madison, that I 
take the liberty of quoting from his account of it. 


The returns were both amazing and amusing. 
Some companies kept books, the accounts of 
others were mere memoranda or check-book stubs 
which mean nothing. The bookkeeping affairs of 
one municipal plant were recorded in a vest- 
pocket account book, tied with a woolen string. 
Often the owner and manager carried the affairs 
of the corporation in his head. Few plants car- 
ried a depreciation account, and fewer managers 
understood the purpose of such a fund. Where 
several utilities had been merged, one general 
account was maintained for credit and another 


for debit. Business system was unknown. A ma- 
jority of municipal plants received no credit for 
the service rendered the city. The revenue went 
into the seneral fund and when there was an ex- 
pense the city made an appropriation. Often city 
employees attended to the detail labor of the 
plant, but the salary for services was paid out of 
the ger ul fund. 

As required by law, the Commission put an end 
to this rule-of-thumb work and prescribed a uni- 
form s:stem of cost accounting for all the utili- 
“es of (he state. The result was most gratify- 
ing. B 


ntreducing system where chaos reigned 
and compelling uniformity, both public and pri- 


vate pl Ss were placed upon a basis of efficiency 
and economy, and an enduring foundation was 
laid for ntelligent future supervision. It should 
be som: satisfaction to the Commission to know 
that it \ssification of accounts has since been 
ae adopted by utilities in other States, 
n Car 


and even in Mexico. 
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The subject of service is closely related to that 
of rates. A just determination of what con- 
stitutes reasonably adequate service in any given 
case depends primarily upon a correct valua- 
tion and a satisfactory system of cost account- 
ing. In addition, it requires an inspectional staff. 
Gas, electric, water and telephone service have 
received special attention at the hands of the 
Wisconsin Commission and requirements as to 
them have been standardized. These standards 
so far as gas and electric service are concerned 
were embodied in a set of rules adopted only 
after a most careful survey of actual conditions, 
both within the state and throughout the coun- 
try. They cover such matters as the heating 
value and purity of gas, voltage, care of lamps, 
accuracy of meters, disturbance in electric cir- 
cuits, and similar matters. The staff of field in- 
spection charged with the administration of these 
rules are selected with particular reference to 
their previous technical training and experience 
in the lighting business. Their visits to the 
various plants are unannounced and vary in fre- 
quency from one to four or five times a year as 
the conditions may require. Immediately after 
the promulgation of these rules there was a 
marked improvement in the character of service. 


RESULTS OF REGULATION.—It is interesting 
to contrast the predictions of disaster made by 
the opponents of railway and public-utility regu- 
lation with the actual results of the operation 
of these laws. “Radical,” “populistic,” “revo- 
lutionary,” were some of the mildest terms used. 
It was pointed out that the entire country and 
especially the State of Wisconsin had prospered 
under the laissez faire regime of earlier days, 
and it was said that any such restriction of 
commercial liberty as these laws proposed would 
result in a system of bureaucratic control which 
must inevitably disorganize business and destroy 
prosperity. 

In striking contrast to these lugubrious fore- 
casts stand the actual results of commission con- 
trol. Most emphatically has it been a good thing 
not only for the public but for the utilities also. 
The public has made an immense financial gain; 
just how much it is difficult to state with entire 
accuracy, for many orders of the commission con- 
cerning rates lowered some and raised others. 
But it has been conservatively estimated that 
in the matter of freight rates alone there has 
been an average annual saving of at least $1,- 
200,000; in passenger fares of not less than $800,- 
000, and in other forms of public service a pro- 
portionately large amount. 

This, of course, is not all clear gain. The com- 
mission has done a great deal of work. most of 
it of an expensive sort, and this cost has been 
borne in large part by the public. In the regu- 
lation of railway rates it has been necessary 
to separate state from interstate traffic, freight 
from passenger service, and to apportion the 
gross cost of transporting freight among the 
various commodities and classes of merchandise 
submitted for shipment. Substantially the same 
sort of analysis and discrimination has been nec- 
essary in the case of the other utilities. It is 
work that calls for a very high order of ability 
and expert training. In round figures, the cost 
of maintenance of the commission, including the 
expense of hearings, of furnishing transcripts 
of the proceedings free of charge to all inter- 
ested parties, of appraisals, of publications and 
of service and accounting inspections, is about 
$100,000 a year. 


A large outlay, an expensive commission. you 
will say; but in view of the fact that the rail- 
roads and other utilities are invariably repre- 
sented at every important hearing by the very 
ablest engineers and experts, the State cannot 
afford to indulge in cheap or short-sighted econ- 
omy; and after all, when the saving effected 
runs into millions of dollars each year the peo- 
ple can afford to pay out even $100,000 a year 
for expenses. 

Hereafter at the prescribed rate of $1 for each 
$1,000 of the face value of corporate securities 
thus issued, the revenue derived from the opera- 
tion of the stock and bond provision alone will 
in all probability be sufficient to defray the en- 
tire cost of the commission. 


Hand in hand with reduction in rates has gone 
an equally important improvement in service. 
Better service has even been placed first and 
reduction in rates made to wait upon it. Trans- 
portation facilities have been vastly improved; 
new stations have been built as ordered by the 
commission; cleanliness and sanitary precautions 
have been observed as never before; closed connec- 
tions have been made at junction points, and 
more and better trains have been provided. And 
also of express, lighting, telephone and tele- 
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graph service; they have all responded to the 
demand for a higher standard of efficiency in 
numerous ways, more forcibly -felt and plainly 
evident than it is possible for us briefly to de 
scribe. 

The genuinely constructive and enduring char- 
acter of this method of control is best demon- 
strated, however, by the fact that while the 
people have thus gained enormously, the utili 
ties have not suffered. On the contrary, under 
this system they have prospered as never before 
Lower rates have not been followed by dimin- 
ished income, but by inviting larger patronage 
have resulted instead in an actual increase in 
revenues. To the utilities, therefore, the net out- 
come has been a gain 

As evidence of the prosperity under commis- 
sion regulation the last annual report of the 
Wisconsin Commission shows that during the 
year the operating revenues of electric utilities 
increased 20%, their net income 29%, and new 
construction for the year 145%. The _ oper- 
ating revenues of water utilities meanwhile jin- 
creased 7%, their income 13%, and the new con- 
struction 24%. Gas utilities increased their ope- 
rating revenue 3%, their net income 15%, and 
new construction 24%. Telephone utilities in- 
creased their operating revenue 11%, their net 
income 9%, and construction for the year 14%. 
Railway and traction lines on the average in- 
creased their operating revenues 13%, their net 
income 8%, and construction an equal amount 
All utilities in*Wisconsin are in a more flourish- 
ing condition now than ever before and are plan- 
ning to extend their operations far into the fu- 
ture. 

Taking a longer period, as we may in the case 
of railway regulation, which was begun earlier, 
the results are even more striking. For the fis- 
cal year ended June 30, 1905, the total mileage 
of railroads in Wisconsin was 6,931 and the total 
operating revenue $50,144,702.43. This was the 
year immediately before commission regulation 
of railroads began. Five years later, or during 
the fiscal year ended June 30, 1910, the total 
mileage had increased to 7,209, an increase of 
278 miles, and the total operating revenues 
amounted to $65,055,928.76, an increase of near- 
ly $15,000,000. Thus, notwithstanding the de- 
crease in transportation rates and improvement 
in service enforced by the Railroad Commission, 
the operating revenues of the railroads of Wis- 
consin increased approximately 30%. 

As an indication of the general prosperity of 
the State meanwhile it may be worth mention- 
ing that under these new policies the deposits 
in commercial and savings banks in Wisconsin 
increased in round numbers during this five 
years from $187,000,000 to $276,000,000, or 51%. 

How these results are possible may be illus- 
trated by the case of the Madison Gas and 
Electric Company,* which in this respect may 
be considered fairly typical. In March, 1910, this 
company’s schedule of rates based as it was 
entirely upon the energy consumed, was abolish- 
ed and there was substituted a new schedule 
which took into consideration the elements of 
amount of installation and classes of consumers, 
as well as the amount of energy used. 

After one year’s operation of the new sched- 
ule another investigation was made, and it was 
found that compared with 1909, the last current 
year in which the old rates were in effect, the 
output of the electric plant had increased over 
16%, the gross earnings nearly 13%, the net 
earnings 24% while expenses increased less than 
3%. Compared with 1907, the number of con- 
sumers in the residence class had increased 34%, 
the number of lamps connected 54%, the kilo- 
watt-hours sold 70%, and revenue 35%. Here, 
however, is the important point; after a year’s 
operation under the commission’s schedule it 
was found that the business had so increased 
that it was possible to effect a further reduc- 
tion in the primary rate of 2 cts. per KW.-hr. and 
make a net cut in the revenue of the company 
of $24,000. 

Not only have rates been lowered as a whole 
to the advantage of both the people and the 
utilities but .discrimination among patrons has 
been abolished. Nothing could be more desir- 
able. 

When the Wisconsin law went into effect it 
was estimated that discrimination and rebates 
to favored customers of telephone, water, heat 
and light companies amounted to as much as 
$2,000,000 annually. Even as late as August, 
1909, 52% of the telephone companies, 60% of 
the water plants, 35% of the gas companies and 
58% of the electric lines admitted they still 
maintained discriminatory rates. 

Since then there has been a change. All 


*See Eng. News, March 31, 1910, p. 380. 
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schedules and rates are now on file with the 
commission and these are the only rates that can 
be collected. Discrimination is absolutely for- 
bidden and the law in this respect is well 
obeyed. The effect of this change upon indus- 
trial and commercial enterprise and the eleva- 
tion in moral tone of the communities where 
these abuses formerly existed cannot easily be 
exaggerated. Peace, contentment and _ self-re- 
spect have taken the place of suspicion, injus- 
tice and guerrila warfare. 

Times were in Wisconsin when the railroads 
ran or tried to run the government of the state 
and the minor utilities frequently sought to boss 
the cities, towns and even villages. They con- 
tributed liberally to campaign funds, urged their 
supporters and lobbyists to become candidates 
for public office and in close election districts 
colonized voters in the old conventional way. 
Now, one and all, they are in this sense absolutely 
out of politics. There is indeed no reason now 
why public-service corporations in Wisconsin 
should wish to dabble in public affairs. Their 
relations to the people of the state have been 
definitely and finally determined. They no longer 
have anything to gain or lose by intermeddling 
in politics and apparently they have decided to 
retire for good. What the elimination of public- 
service corporations from participation in politi- 
cal campaigns signifies in the purification of pub- 
lic life no one here needs to be reminded. 

The operation of the stock and bond law, the 
indeterminate-permit provision and other cog- 
nate requirements of the public-utilities law have 
encouraged investments in the securities issued by 
these corporations. Most gratifying of all is the 
recent tendency toward local investment in these 
securities and consequent local support of the 
utilities. The natural result is the establishment 
of better and friendlier relations between the 
utilities and the public. That the operation of 
the Wisconsin law has brought additional stabil- 
ity to investments of this sort is shown by the 
fact that practically every trust company and 
dealer in stocks and bonds engaged in selling 
the securities of plants located in Wisconsin ad- 
vertise regularly in the financial journals the 
fact that these securities are issued under state 
regulation. The whole tendency of commission 
control is to remove public-utility securities from 
the fleld of speculation and place them upon the 
solid basis of conservative and stable invest- 
ments. 

Such in brief are the principal features of the 
system of state control of public-utilities as it 
is practised in Wisconsin. A product of con- 
structive legislation somewhat novel in concep- 
tion, it has nevertheless worked admirably. It is 
comprehensive, effective, prompt and progressive 

a demonstrated practical success. It proceeds 
upon the theory that these corporations are the 
servants, not the masters, of the people. As 
servants it has protected, encouraged and in- 
structed them in all matters of economy and effi- 
ciency just as it has summarily suppressed all 
assumption on their part to the role of masters. 
But in relentlessly enforcing fairness to the 
people it has not forgotten to be fair to the utili- 
ties. It has made the monopoly of each company 
within its appropriate field even more secure than 
it was before. It has systematized methods of 
aceounting and so given to the most backward 
the advantages of the very latest improvements 
in management: By control of stock and bond 
issues it excludes opportunity for wild-cat spec- 
ulation and the altogether too familiar methods 
of “frenzied finance.” It compels the mainte- 
nance of each utility at the point of maximum 
efficiency and so safeguards legitimate invest- 
ment. While protecting the citizen against ex- 
tortionate rates and inadequate service, it in- 
sures to capital a reasonable return and to labor 
a fair wage. In a word, it has transformed 
what were formerly speculative ventures bent 
on ‘exploiting the public into safe and conserva- 
tive business establishments operated for the 
benefit and convenience of all. 

ee 

A Carborundum-Lined Pump is now made for 
handling gritty water. The latest improvement to 
the Pulsometer pump is the addition by a patented 
process of an abrasive metal lining to the regular 
form of cast-iron shell. It is claimed by the man- 
ufacturers that sand-blast and other abrasive 
tests seem to indicate that this lining will stand 
up well under very severe conditions, and add in 
a considerable degree to the length of life of a 
pump handling gritty water at high velocities. 
the Pulsometer Steam 
Pump Co., 17 Battery Place, New York City. 
This seems to mark the beginning of a develop- 
ment in the use of carborundum similar to that 
which was noted for another abrasive, alundum, 
in Engineering News, June 8, 1911, p. 691. 


This pump is made by 
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Destruction of Two Earth Dams by Over- 
topping; Flood at Black River Falls, Wis. 


Heavy rains in western Wisconsin last week 
brought about the failure through overtopping 
of an earth and concrete dam on the Black 
River at Dells on Oct. 6. The mass of water dis- 
charged from this dam overtopped and washed 
out a larger earth and concrete dam at Hat- 
field, 6 miles below. The flood wave below the 
Hatfield dam was strong enough to devastate 
the bottom land at Black River Falls, 12 miles 
downstream, and cut into a hill on which stood 
the business section of the town. The entire 
business district, comprising 50 buildings, was 
wrecked. The damage at Black River Falls is 
at least $1,000,000, according to the estimate of 
Mayor McGillivray. ‘The warning telephoned 
down the river from Dells gave enough time for 
all persons to gain a place of safety, and so far 
as yet reported no lives were lost. 

At our request, Prof. W. D. Pence, of the Uni- 
versity of Wisconsin, Madison, Wis., went to the 
site of the broken dams immediately after the 
disaster. His telegraphic report follows: 


Merrillan, Wis., Oct. 9. 

Two dams owned by the Lacrosse Water Power 
Co. and located on Black River, one at Hatfield, 
VW s., and the other at the Dells, six miles above, 
failed due to overtopping of earthwork dikes im- 
mediately after heavy rains lasting 18 hours, with 
a precipitation of about 3 ins. in that time. 

The failure of the upper dam occurred about 6 
a. m., Friday, Oct. 6, after prolonged effort by a 
large force of men to keep the crest of the dike 
above the rising water. At the time the dike 
gave way, the water had risen to a height of 7 
ft. or more above the crest of the concrete spill- 
way. Within 40 minutes after water broke over 
the dike located at the west end of the dam, the 
earthwork was carried away and its concrete 
core-wall overturned, leaving a gap of 400 ft. The 
easterly end of the concrete dam, containing gates 
and spillway, was left intact. 

At the Hatfield dam the water had reached a 
somewhat threatening stage at 3 p. m., Thursday, 
Oct. 5, at which time all flashboards were re- 
moved. Heavy rains through Thursday night 
brought the water to a critical stage before the 
peak of the wave from the Dells dam reached 
Hatfield—about 8 a. m., Friday. When this wave 
arrived, water immediately broke over the wing- 
wall just west of the gate-house at the extreme 
west end of the concrete dam, and quickly eroded 
the earth dike for a distance of upwards of 100 ft. 
beyond the end of the core-wall. ‘At practically 
the same moment water also broke over the crest 
of the earth embankment near the eastern end of 
the dam, washing earth from top and downstream 
side of core-wall, overturning the same for a dis- 
tance of 500 ft., and scouring to bed rock, 20 ft. 
deep. Here also the main concrete dam, resting 
on granite bed rock, remained intact. The em- 
bankment of the Green Bay & Western Ry., im- 
mediately downstream and parallel, was washed 
out for a distance of 500 ft. The flow from the 
breach at the west end broke into the canal lead- 
ing to the power station, 2% miles below. Prompt 
action in cutting the bank to give outlet into the 
river saved both the canal and the power house 
from destruction. - 

The rush of water following the failure of the 
Hatfield dam reached the city of Black River 
Falls, 12 miles below, about 10 a.m. At this place 
a low concrete dam owned by the city deflected 
the flow sharply against the toe of a high sandy 
bank, upon and adjoining which was located the 
main business district. In the course of a few 
hours some 50 builldings, comprising the business 
section, covering nine acres, had completely dis- 
appeared in the newly formed river bed. There 
was no loss of life, because of vigilance on the 
part of the company superintendent at Dells, who 
notified the local officials by telephone. 

W. D. Pence. 
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Production of Alloy Steels has been investi- 
gated by the American Iron and Steel Association, 
which published in July last the following statis- 
tics of the tonnage of steel treated with various 
alloys during 1910: 


Titanium steel ... 
Nickel steel 


Ceres Beeld eis. oii ba edew 
Manganese steel 
Vanadium steel 
Other alloys 
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An International Movement to ( 
Purity of the Water of the Gr. 


During the last few years a 
health officers and other public-sp 
ans have bestirred themselves to «~ 
a reasonable degree of state or 
of the discharge of sewage into th. 
One of these movements has cente: 
and another at Buffalo. On Sept 
international movement to the san 
was set on foot. On that date «s 
sentatives from various cities j{; 
States and Canada and from sta: 
partments of the states bordering 
Lakes met and formed the Great 
national Pure Water Association. 

We have received from Mr. R. Wi trop Pray 
Chief Engineer of the Ohio Sta’ Board 
Health, Columbus, Ohio, the follo, 
of the general plan of the Associat 
yet outlined: 
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The Association is to consist of t\ 
membership, official and non-officia! 
is to comprise any person interested 
servation of the purity of the water 
Lakes, and the former, or official me 
be as follows: 


classes of 
The latter 
1 the pre. 
i the Great 
Hers, are to 


A representative from the U. S. lublic Health 
Marine Hospital Service. : 

A representative from the U. S. War 
ment. 

Two representatives from the National Govern. 
ment of Canada to correspond to the above two 
from the U. S. Federal Government. 

Two representatives from each of the eight 
states and two provinces surrounding the Great 
Lakes; one of these to be appointed by the Goy. 
ernor or Premier, and the other to be appointed 
by the state or provincial health department, 

Representatives to be appointed by the Mayor 
of each city or town surrounding the Great Lakes 
on the basis of one representative for each 20). 
000 population or fraction thereof. 


Depart- 


The total official membership will be approxi- 
mately sixty, provided all the above officials re- 
spond by appointing a representative. 

At the meeting on Sept. 29, it was decided that 
the executive committee should be composed of 
the four officers of the Association, or the presi- 
dent, vice-president, secretary-treasurer and edi- 
tor, together with one other official member. The 
following officers were elected: 


Dr. C. E. Ford, President, Superintendent of 
Health, Cleveland, Ohio. 

Dr. C. J. Hastings, Vice-President, Health Of- 
ficer, Toronto, Canada. 

Prof. Ed. Bartow, Secretary-Treasurer, Direc- 
tor State Water Survey, Urbana, Ill. 

Dr. . A. Evans, Editor, late Commissioner of 
Health, Chicago, Ill. 

Prof. . Perkins, Member Executive Commit- 
tee, Professor of aeons. Western Reserve Uni- 
versity, Cleveland, io. 






There were also appointed sub-committees on 
constitution and by-laws on compilation of exist- 
ing laws; and upon scope of investigation. The 
latter committee, which will report regarding the 
necessary investigations to be made and general 
line of work to be pursued by the Association, is 
composed of the following: 


Prof. R. G. Perkins (as above). 
R. Winthrop Pratt, M. Am. Soc. C. E., Chief En- 
ginees, Ohio State Board of Health, Columbus, 
oO. 


Langdon Pearse, Assoc, M. Am. Soc. ©. E., En- 
gineer-in-Charge Sewage Testing Station, Sani- 
tary Distric sienge il. 

Dr. J. A. Amyot, irector of Hygienic Labora- 
tories, Toronto, Canada. 


It is expected that there will be another meet- 
ing in a few months hence at the cal! of the exe- 
cutive committee. 


A Cave-in at a Construction Camp 01 the Can- 
adian Northwestern Ry., near Colwood, B. C., Oct 
9, killed ten men. 

———_e-—_—_—_— 

An Explosion of Dynamite, Oct, 9, in the Lewis 
mine, near Telluride, Colo., wrecked th: shaft and 
entombed 40 of the miners. Reports state that 
the explosion was caused by a fire. 

a ae 


An Electric Railway Wreek at Roch«- 
Oct. 7, is reported to have caused th: death of 
eleven people. A passenger car and © work car 
on the line operated by the Detroit ited Rys 
Co. met in a butting collision. 

——_———_+—__—— 

An Explosion on the Catskill Aque ct Work 
in West Drive, Central Park, New Yor! City, Oct 
9, killed four men and injured six o1 «rs. The 
accident is ascribed to an unexploded ‘arse 
dynamite that was by a rock ¢r| shortly 
after work was» m Monday morr sg. Th 
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sue work on a shaft which is to be sunk 
Ce for the aqueduct tunnel. The con- 
ser ree of the work was the Dravo Con- 
Se aas of Pittsburgh, Pa. 
——————- 

4 Mine . ave-im, Oct. 3, at the Drifton No. 2 
niery ¢ . Lehigh Valley Coal Co., near Free- 
eo ied seven miners, of whom five were 
— -"\ cording to press reports, the cave-in 
ae the reo ult of the collapse of a wooden stack 
Pca ibs eted with an abandoned air shaft, 
— wn m the shaft through a large culm 
on T men were engaged in repairing a 
es ome it conveys mine refuse from the 
comer | he culm bank. 


— Orr 


n on the Panama Canal during Sep- 


* - tk 
maeave nted to 2,538,764 cu. yds. place meas- 


ee compared with 2,706,223 cu. yds. in 
angel month, according to a cablegram 
ceeived at Washington from the Chief Engineer 
on the Isthmus. There were 25 working days in 
septembe! cainst 27 in August, while the Sep- 
vomber rainfall was 6.35 ins. as compared with 
719 ins. in August. The daily average for Sep- 
tember was 101,551 cu. yds., while in August it 
was 100,230 cu. yds. 

The amount of concrete laid during September 
was 132,410 cu. yds, which is less by more than 


17.000 cu. yds. than that laid in August. The 
smount of fill placed in dams in September was 
‘ko Jess than in August, being 501,276 cu. yds., 
ed with 613,830 cu. yds. in the previous 


as compa! 
month. 
——————$— 
The International Balleon Race for the James 
Gordon Bennett trophy and the Lahm cup, which 
started from Kansas City on Oct. 6, was won by 
the German balloon Berlin IL” The distance cov- 
ered is reported as 460 miles, from Kansas City to 
a place about seven miles northeast of Holcombe, 
Wis. The nearest competitor landed at Millston, 
Wis, a distance of 365 miles from Kansas City. 
\l records were much behind those of the inter- 


national races of last year, owing to unfavorable 
weather conditions. 
——_——_——_ e—__—_—_ 


Loss of Life in the Austin Flood is now esti- 
mated at about 75. Over 60 bodies have been re- 
covered. Work at clearing away the debris of 
wrecked houses, ete, is going on very actively. 
The Pennsylvania Health Commissioner, Dr. Sam- 
uel G. Dixon, has been in charge at Austin since 
the day after the dam failure, and with his Chief 
Engineer, F. Herbert Snow, M. Am, Soc. C, E., has 
taken general care of sanitary matters in addition 
to directing the temporary housing and feeding, 
etc. The State Water-Supply Commission has 
had its engineer, Farley Gannett, M. Am. Soc. C. 
E, on the ground making a full study of the 
accident. 

An inquest into the dam failure was begun by 
the District Attorney of Potter County, before a 
Justice sitting as Coroner. 
lin, the Austin superintendent for the Bayless 
Paper & Pulp Co., declined to answer questions at 
the inquest by ativice of counsel on the ground 
that answers might tend to ineriminate him. 
Earlier in the week reporters interviewing Mrs. 
Hamlin had learned that her husband on past oc- 
casions expressed a general fear of the dam, re- 
fusing to move from a hillside house to a house 
in town on the bottom land because the former 
would be more safe if the dam should ever 
break. 


A Joint Water-Supply Seheme for Paterson, 
Montclair, Glen Ridge, East Orange, Newark, Eliz- 
abeth, Nutley and Totowa, N. J., has been re- 
ported on, with plans and estimates, by Mr. Morris 
R. Sherrer, M. Am. Soe. GC. E., Consulting Engi- 


heer to the State Water Supply Commission of 
New Jersey. The Commission named has ap- 
proved the report and a conference of the munici- 
palities and the Commission has been called for 


Oct. 24, 1911, to be held at the City Hall, Newark, 


at2 p.m. This action has been taken in accord- 
ance with Chapter 303, of the 1910 Laws of New 
Jersey, us der which the municipalities applied to 
the Commission to make the investigation and 
report. ’ plans submitted by Mr. Sherrerd in- 
clude an cleven billion gallon storage reservoir 
on the Ww ‘que River, near Midvale, N. J., with a 
flow line -.5 ft. above sea level, and a 72-in. steel 
oo line with a daily capacity of 50,000,000 gals. 
- oot . a 60-in. steel pipe line with a capac- 
mia 30.090 gals. thence to Newark, and a 48- 
= = » > Of 15,000,000 gals, capacity thence to 
$5 = The estimated cost of this supply is 


Estimates have also been made for a 


Mr. Frederick Ham-_ 


high-level supply of 15,000,000 gals. daily from 
Greenwood Lake, to serve elevated territory in 
Montclair, Glen Ridge, Bloomfield, Nutley and 
East Orange, with deliveries at elevations from 
510 to 487% ft. The estimated cost of this sup- 
ply, which includes small items for an intake dam 
and for right-of-way, and 170,000 ft. of 48-in. 
steel pipe, is $3,428,750. The total capital, operat- 
ing and maintenance charges are estimated at $25 
per 1,000,000 gals. for the 50,000,000-gal. low-level 
plan and $43 for the 15,000,0)0-gal. high-level plan. 
Mr. Sherrerd states that the Pequannock gravity 
supply now costs Newark $36 per 1,000,000 gals. 
delivered into the reservoirs within the city limits. 
and that most of this is for interest and sinking 
fund charges. The act already cited authorizes 
municipalities to contract with the Commission 
for a supply of the general character just out- 
lined and to advance to the Commission $30,000 
per 1,000,000 gals. of daily capacity desired. It 
will be understood that none of the municipali- 
ties mentioned is yet committed to the scheme, 
and that some of them would have to acquire 
water distribution systems owned by private com- 
panies before going into the project. 

iach liatcisni aia 

Mechanical Water Filters have been much 

slower in their introduction in England than in 
the United States, but altogether a number of 
British municipalities are now making use of 
mechanical filtration. In some, but not all, cases 
the mechanical filters are supplementary or com- 
plementary to other processes of treatment. Ac- 
cording to “The Surveying and Housing World” 
(London, Sept. 23, 1911), the City of Sheffield, 
England, has just let a contract for mechanical 
filters with a total capacity of 7,200,000 U. S. gals. 
per day. These filters will treat a portion of the 
water-supply of Sheffield, which comes from the 
Loxley Valley. This supply is characterized by 
our contemporary as “comparatively pure,” and 
apparently it is a surface supply from impound- 
ing reservoirs. The filters will be of the pres- 
sure type, 32 in number, housed in a building 
about 70 x 105 ft. in length, and wilt be supplied 
by Mather & Platt, of Manchester, England. 

asesainnesciahlgenelaane eben 

Preserving Railroad Ties by immersing in Great 

Salt Lake, Utah, is being tried by the Southern 
Pacific Co., according to a press report. It is 
stated that 10,000 ties which have been immersed 
in the lake for the last three years are now being 
transported to Hazen, Nev., to be laid on the new 
Hazen cut-off. It is stated that ties impregnated 
with the salts of this lake show great durability 
when laid in the arid region where the salt will 
not be washed out. 

—_———q— —__—_ 


The Commission Plan of City Government was 
recently adopted at Gardiner, Me., by a vote of 
723 to 181. In place of the present six aldermen 
and 18 councilmen, there will be three commis- 
sioners. Two of the commissioners will receive 
$1,000 a year and the third commissioner, or the 
one selected as mayor, will be paid $1,200 a year. 
The commission plan of city government was re- 
cently adopted at both Ridgewood and Irvington, 
N. J., but was voted down at Rahway, N. J. ~ 


——_—_—__—__@—_- 
The Pan-American Railway Project is brought 
occasionally to public notice as a future route be- 
tween New York and Buenos Aires, but we have 
pointed out before that such a railway would be 
simply a series of local lines and would have little 
or no significance as a trade route. A list of the 
portions now completed has been published re- 
cently in the “South Pacific Mail,” and this is 
summarized below, but it must be borne in mind 
that the lines have different widths of gage and 
have not been built as parts of a through route. 
Consequently the location is very indirect and the 
construction is not that of a main-traffic railway: 
Miles. 

New York to Mexico City (completed)..... 3,026 


Mexico to Guatemala frontier (completed). 843 
Guatemala to Panama Canal Zone (508 com- 
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Canal Zone to Puno, Peru (542 completed)... 3,362 
Puno to Guaqui, Bolivio (by water)........ 0 
Guaqui to Quiaca, Argentina (363 completed, 

67 under construction)....... bkved coca OO 
Quiaca to Buenos Aires (completed)...... 1,060 

Pot GINO: oc icccunstian ties edo's cee chee 

Total distance completed.............. 6,611 

Total distance to be built..... Swhiwed -- 8,395 


Personals. 


Mr. R. B. Kittridge has been appointed Instruc- 
tor in Civil Engineering at the University of 
Maine. 


Mr. Hasbrouck Haynes, of New York City, was 
married on Oct. 7 to Miss Louise Covington, of 
Richmond, Ky. 


Mr. A. T. Childs, Assoc. Am. -Inst. E. E., has 
been appointed Assistant Professor of Electrical 
Engineering at the University of Maine 


Mr. Frank C. Wight, Associate Editor of Engi- 
neering News, was married on Oct. 5 in Brooklyn, 
N. Y., to Miss Julia Theodora Welles, a graduate 
of Adelphi College, Brooklyn, class of 1907. 


Dr. Herman von Schrenk, Assoc. Am. Soc. C. E., 
formerly Supervisor of Timber Preservation, Fris 
co-Rock Island Ry. System, has been appointed 
Consulting Timber Engineer of the same rail 
ways. 

Mr. Theodore P. Shonts, of New York City, has 
resigned as President of the Minneapolis & St. 
Louis and lowa Central Rys. He is succeeded by 
Mr. Newman Erb, former President of the Wis- 
consin Central Ry. 


Mr. M. K. McCay has resigned as President of 
the McCay Engineering Co., Baltimore, Md., to 
bec. me City Engineer of Baltimore He will re- 
tain his connections with the McCay Engineering 
Co. as consulting engineer. 

Mr. Char:es H. Moore, M. Am. Soc. C. E., for- 
merly Eng neer cf Grade Crossings, Erie R. R., 
and Consuiting Engineer of the Ferro-C‘rril al 
Curaray, of Ecuador, has been appointed ! 
Assistant Lnugineer of the Erie R. R. 


-incipal 


Mr. Mason B. Starring President of the Chicago 
& Oak Park Elevatea R. R., and formerly Presi- 
dent of the Northwestern Elevated R. R., of Chi- 
cago, Ill, has been elected President of the United 
Railways Investment Co., of New York City. 


Mr. James A. Roosevelt, General Superintend 
of the Third Ave. R. R., New York City, has been 
selected to manage the electric railway propertics 
of the British Columbia Co., with headquarters at 
Vancouver, B. C. Mr. Roosevelt is a cousin o1 
Col. Theodore Roosevelt. 


Mr. D. S. Hooker has been appointed Chief En- 
gineer of the Wichita Falls & Northwestern and 
Wichita Falls & Southern Rys., succeeding Mr. R 
A. Thompson, M. Am. Soc. C. E., whose appoint- 
ment as Railway Commissioner of California wes 
noted in our issue of Sept. 7. 


Mr. Alexander R. McKim, M. Am. Soc. C. E., 
Consulting Engineer, of New York City, has been 
appointed by the New York State Conservation 
Commissicn to investigate and report upon the 
safety of dams for water power and reservoir 
purposes within the’ State of New York, at «a 
salary of $3,500 per annum. 


Mr. Wm. R. Copeland, whose acceptance of a 
position with the Metropolitan Sewerage Commis 
sion of New York was noted in these columns i: 
our issue of Oct. 5, should have been reported as 
in charge of the bacterial laboratory of the Law- 
rence Experiment Station for a year, instead of 
“in general charge” of the station from 1893 to 
1897. 


Mr. H. W. Stanley, formerly Superintendent of 
Traffic of the Seaboard Air Line Ry., has been 
promoted to Assistant General Manager of the 
same. The position formerly filled by him will be 
take.: by Mr. J. M. Shea, formerly Division Super- 
intendent at Atlanta, Ga. Mr. George Carlton, 
formerly Trainmaster at Jacksonville, Fla., suc- 
ceeds Mr. Shea at Atlanta. 


Mr. R. H. Thomson, M. Am. Soc. C. E., City En- 
gineer of Seattle, Wash., has been appointed Port 
Engineer of the Port of Seattle in addition to his 
present duties. The administration of the harbor 
has been placed in the hands of three commission- 
ers elected on Sept. 5. Gen. H. M. Chittenden,.M. 
Am. Soc. C. E., chairman; Mr. Robert Bridges, Sec- 
retary, and Mr. C. E. Remsberg are the three com- 
missioners. 


Mr. Winslow H. Herschel, M. Am. Soc. M. E., of 
New York City, has been appointed Assistant Pro- 
fessor of Mechanical Engineering at the Univer- 
sity of Maine. Prof. Herschel is a graduate of 
Lawrence Scientific School, Harvard University, 
and is a son of Mr. Clemens Herschel, M. Am. Soc. 
Cc. E., of New York City, with whom he has been 
associated in business. Mr. C. H. Lekberg, for- 
merly with the Crompton & Knowles Loom 
Works, Worcester, Mass., has been appointed In- 
structor in Mechanical Ergineering at the same 
institution. 


Mr. Robert E. Horton, M. Am. Soc. C. E., has re- 
signed as Resident Engineer, Bureau of Hydrau- 
lies, New York State Barge Canal, in order to de- 
vote his entire time to private practice. Mr. Hor- 
ton was engaged by the New York State Engi- 
neer’s Department in 1906 to take charge of spe- 
cial hydraulic investigations in conjunction with 
the design and construction of the Barge Canal, 
the broader hydraulic features of which are now 
substantially completed. He also had charge of 
the preparation of the technical defense by the 
State in conn’ ‘ion with water power and other 
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water right claims. Mr. Horton has been retained 
by the State in a consulting capacity on pending 
water power claims, He will make his headquar- 
ters at 57 North Pine Ave., Albany, N. Y. 

Mr. H. R. Safford, M. Am. Soc. C. E., of the 
Edgar Allen American Manganese Steel Co., Chi- 
cago, IIL, and formerly Chief Engineer of Main- 
tenance-of-Way of the Illinois Central R. R., has 
been appointed Chief Engineer of the Grand 
Trunk Ry., with headquarters at Montreal, 
Que. Mr. Safford is a graduate of Purdue Uni- 
versity, class of 1895, and entered the railway 
service as a rodman on the Illinois Central R. R. 

Mr. Howard G. Kelley, M. Am. Soc. C. E., for- 
merly Chief Engineer of the Grand Trunk Ry., 
has been made Vice-President in charge of con- 
struction, transportation and maintenance of the 
same railway. Mr. Kelley is a native of Philadel- 
phia, Pa., and graduated from the Polytechnic 
College of Pennsylvania. He entered railway 
work in 1881 as an assistant engineer on the 
Northern Pacific Ry. He has been Chief Engi- 
neer of the St. Louis Southwestern, Minneapolis & 
St. Louis and Iowa Central Rys. He was Presi- 
dent of the American Railway Engineering and 
Maintenance of Way Association in 1905, and is 
one of the councillors of the Canadian Society of 


Civil Engineers. 
Obituary. 


Webber, one of the 
manufacturers of Newark, N. J., 
Boonton, N. J. 


Prof. John Bascom, formerly President of the 
University of Wisconsin, and more recently Pro- 
fessor of Political Economy at Williams College, 
Williamstown, Mass., died on Oct. 3, aged 84 years. 

Charles H. Pieper, City Engineer of San Jose, 
Cal., died from a cancer on Oct, 1. He was em- 
ployed for a number of years with the Santa Fe 
Ry. System and for some time as a deputy in the 
office of the County Engineer. He was appointed 
City Engineer of San Jose in 1902. 

Samuel A. Steel, a member of the one-time firm 
of Steel & Hall, contractors, of Pittsburgh, Pa., 
died from apoplexy in Wilkinsburg, Pa., on Oct. 5. 
The firm of Steel & Hall, which was dissolved 
some years ago, was contractor for the construc- 
tion of several of Pittsburgh's largest industrial 
plants. 


William H. Catlin, Superintendent of Highways 
of New York State, died in Albany, N. Y., on Oct. 
5, from a stroke of paralysis. He was 70 years 
old and was appointed State Highway Superin- 
tendent by Governor Dix on July 17 last. He was 
a prominent real estate dealer and promoter, of 
Westchester County, previous to his appointment. 


Archer Harman, President of the Guayaquil & 
Quito R. R. of Ecuador, died at Hot Springs, Va., 
on Oct. 9, as a resullt of injuries received on the 
previous day by a fall from his horse. His chief 
work was the building of this 300-mile South 
American railway, which had required practically 
all his time for the past 14 years. He was born 
in Staunton, Va. His father was an officer in the 
Confederate Army and was ruined financially by 
the war. The son entered early into railway con- 
tracting work, and at an early age obtained for 
himself a contract on the Colorado Midland R. R. 
In 1897 he went to Ecuador and succeeded in ob- 
taining a concession for the construction of a 
railway. From that time he was continuously 
engaged either in Ecuador directing construction 
work, or in the United States and) Hurope obtain- 
ing money to complete the road, The road was 
completed about three years ago. Mr. Harman is 
survived by a widow and one daughter. 


George earliest elevator 
died on Oct. 5, at 


He was 88 years old. 


Engineering Societies. 


COMING MEETINGS. 


AMERICAN RAILWAY BRIDGE AND BUILDING 
ASSOCIATION. 


Oct 17-19. - Annual convention at St. Louis, Mo. 
Secy., C. A. Lichty, C. & N. W. Ry., Chicago, 
Thi. 

AMERICAN GAS INSTITUTE. 

Oct. 18-20. Annual convention at St. Louis, Mo. 
Secy., A. B. Beadle, 29 West 39th St. New 
York City. 

AMERICAN MINING CONGRESS. 

Oct. 24-28. Annual session at Chicago, II. 
Secy., J. F. Callbreath, Denver, Colo. 


NATIONAL SOCIETY FOR THE PROMOTION OF 
INDUSTRIAL BDUCATION. 

Nov. 2-4 Annual meeting at Cincinnati, Ohio. 
Secy., Edward H. Reisner, 20 West 44th St., 
New York City. 

NATIONAL MUNICIPAL LEAGUE. 

Nov. 138-16. Annual meeting at Richmond, Va. 
Secy., Clinton R. Woodruff, 705 North Ameri- 
ean Bldg., Philadelphia, Pa. 


ENGINEERING NEWS. 


AMERICAN ROADBUILDERS’ ASSOCIATION, 

Nov. 14-17. Annual convention at Rochester, N. 

Y. Secy., E. L. Powers, 150 Nassau St., New 
York City. 
AMERICAN RAILWAY ASSOCIATION. 

Noy. 15. Semi-annual meeting at Chicago, Il. 
arer= W. F. Allen, 75 Church St., New York 
City. 

NATIONAL FOUNDERS’ ASSOCIATION. 

Nov. 15-16. Annual convention at New York 
City. Secy., F. W. Hutchings, 915 Hammond 
Bldg., Detroit, Mich. 


SOCIETY OF NAVAL ARCHITECTS AND MA- 
RINE ENGINEERS. 
Nov. 16-17. Annual meeting at New York City. 
Acting Secy., D. H. Cox, 29 West 39th St., 
New York City. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL 
AND STEAM ENGINEERS. 
Nov. 17-18. Annual meeting at Canton, Ohio. 
Secy., F. E. Sanborn, Ohio State University, 
Columbus, Ohio. 


NEW JERSEY SANITARY ASSOCIATION. 
Nov. 24-25. Annual meeting at Lakewood, N. J. 


ha J. A. Exton, 75 eech St., Arlington, 


AMERICAN PUBLIC HEALTH ASSOCIATION. 
Dec. 4-9. Annual meeting at Havana, Cuba. 
Secy., Wm. C. Woodward, Washington, D. C. 


AMERICAN SOCIETY OF MECHANICAL ENGI- 


NEERS 
Dec. 5-8. Annual convention at New York City. 


Secy., Calvin W. Rice, 29 West 39th St., New 
York City. 


ASSOCIATION OF AMERICAN PORTLAND CE- 
MENT MANUFACTURERS. 
Dec. 11-13. Annual meeting at New York city. 


Secy., Percy H. Wilson, Land Title Bldg., Phi 
adelphia, Pa. 


AMERICAN INSTITUTE OF ARCHITECTS. 
Dec. 12-14. Annual convention at Washington, 


m &. Secy., Glenn Brown, the Octagon, 
Washington, D. C. 


Cleveland Engineering Society. 


At the meeting of Oct. 10, Mr. E. P. Roberts 
presented a paper entitled “Profitable Sharing 
Versus Profit Sharing.” 

Engineers’ Club of St. Louis. 


At the regular meeting of Oct. 4, Mr. Charles 
W. Martin, Engineer in the bridge division of the 
St. Louis street department, presented an illus- 
trated paper on “Methods of Reinforced-Concrete 
Design.” 


Society of Engineers of Eastern New York. 


A party of about 200 civil engineers, chiefly 
from Albany, Troy and Schenectady, made a trip 
Oct. 7 from Albany to the Ashokan Dam of the 
New York water-supply system. 


York Railroad Club. 


Nominations of officers to be elected Nov. 17 
have been made by the regular nominating com- 
mittee, as follows: President, Frank Hedley; 
Vice-Presidents, W. J. Harahan, E. Chamberlin 
and Geo. W. Wildin; Treasurer, R. M. Dixon. 


National Electric Light Association. 


A new section was recently organized at Mil- 
waukee, Wis., and will be known as the Milwau- 
kee Electric Railway & Light Co. section. Of- 
ficers have been elected as follows: President, O. 
M. Rau; Vice-President, A. H. Sikes; Secretary, 
3eo. C. Post; Treasurer, Frank J. Boehn. 


American Society of Civil Engineers. 

The Colorado Association of members of this 
society at its regular meeting in Denver, Coto., 
Oct. 14, will discuss a paper entitled “Economic 
Canal Location in Uniform Countries,” by Lyman 
E. Bishop, which was published in the August 
“Proceedings.” The discussion will be opened by 


Prof. C. C. Williams, of the University of Colo- 
rado. 


New 


American Society of Mechanical Engineers. 


At the meeting held in the Engineering Socie- 
ties’ Bldg., New York City, on Monday evening, 
Oct. 9, a paper on the subject of factory construc- 
tion and arrangement was presented by Mr. L. P. 
Alford and Mr. H. C. Farrell. The date of this 
meeting was arranged to permit the attendance 
of members of the National Machine Tool Build- 
ers’ Association. 


American Society of Engineering Contractors. 


In our issue of Oct. 5 the report of the lecture 
by Mr. Myron H. Lewis on “Waterproofing As a 
Means of Insurance,” was in error in stating that 
Mr. Lewis contended that the use of special 
waterproofing compounds seldom accomplished 
the desired result of making the soncrete water- 
tight. What Mr. Lewis really stated was that 
concrete was seldom made watertight without the 
addition of a special waterproofing compound. 


Master Botler Makers’ Association. 

This is the new name of what was formerly the 
International Master Boiler Makers’ Association. 
The officers for 1911-12 are as follows: President, 
Geo. W. Bennett, Albany, N. Y.; Vice-Presidents, 
J. W. Kelly, Oak Park, I11.; M. O’Connor, Missouri 
Valley, Iowa; T. W. Low, Winnipeg, Man.; James 
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T. Johnston, Los Angeles, Cal., and 
Indianapolis, Ind.; Treasurer, Fran) 
ington, Ill. The Secretary is Mr. H: 
95 Liberty St., New York City. 
Society of Automobile Eng: 

The meeting of the division on 
sions and fastenings for tires of 
Committee was held in New York 
joint session with the representat; 
tire manufacturers. 

The first subject taken up was ¢ 
standard bolt-hole circle for the 
solid tires. It was the sense of th, 
the Standards Committee be reques 
mend the adoption of %-in. as th 
through bolts for all sizes of soli ibber tip 
for motor cars. It was further a; i that a 
diameter of the bolt-hole circle f, 6-in. es 
should be 28% ins., with increase » ecrenis ta 
even 2 ins. for larger or smaller tir. The wa 
ber of bolts agreed. upon was §, or 24 ae. 
cording to the requirements, fer ti up to and 
including 36 ins. in diameter; 10, 15 ©, 3 f«* tires 
between 36 ins. and 42 ins. in diame!.;: 12, 18 or 
36 for tires from 42 to 48-in. diameter, ang 4, 
or 42 for 48 to 54-in. tires. All bo! should be 
equally spaced. 

Mr. Arthur Ryan, of New York (i: 
the meeting on the subject of standa 
grading of woods for artillery wh« 
mobiles, and Mr. W. P. Kennedy presented 4 Paper 
entitled “Seasoning of Timber for Wheels” It 
was decided that further data should be collecteg 
on this subject. 

At the conclusion of the meeting Mr. William 
E. Metzge:, President of the National Association 
of Automobile Manufacturers, made an address in 
which he outlined the work of the Society of As. 
tomobile Engineers in the standardization of 
wheel sizes for motor trucks. The work had been 
done by specifying the diameter of a permanent 
metal band, 4 to %-in. thick, to which the tire 
must be applied. This itisured that the truck 
wheel would have the same diameter for a given 
tire diameter, no matter what the width of the 
tire. The metal band, whose diameter was speci- 
fied, was never to be removed from the wheel, and 
it served as a foundation to which must be at- 
tached all special metal equipment or fastenings 
necessary with the different makes of solid tires 
The interchangeability of tires thus brought about 
was highly desirable. ’ 


American Society for Testing Materials, 


The organization meeting of Committee C-6 on 
Standard Specifications for Drain Tile was held 
Sept. 28 in Chicago, Ill. Officers were elected as 
follows: Permanent Chairman, Prof. A. Marston, 
Iowa State College; Vice-Chairman, Prof. A. W. 
Talbot, University of Illinois; Secretary, Prof. J. 
T. Stewart, University of Minnesota. The com- 
mittee is made up of eight members representing 
the consuming interests, four méimbers represent- 
ing the cement tile manufacturers and four mem- 
bers representing clay tile manufacturers. Be- 
sides the three officers named, the members rep- 


rs. 
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.resenting the consuming interests are Prof. Geo, 


B. Chatburn, of the University of Nebraska; Mr. 
Rudolph Hering, of New York City; Mr. Mont 
Schuyler, of St. Louis, Mo.; Prof. F. E. Turneaure, 
of the University of Wisconsin, and Dr. Samuel 
Fortier, of Washington, D. C. 

Mr. Rudolph Hering and Prof. F. E. Tr eaure 
were not present at this meeting, and three other 
members were represented only by proxies. 

Five sub-committees were crganized to take up 
the following subjects: (1) tests; (2) durability; 
(3) construction and specifications; (4) data of 
manufacture of clay tile; (5) data of manufacture 
of cement tile. Meetings of these sub-committees 
were held on the following day, Sept. 29. The 
Committee on Tests proceeded to outline a series 
of tests to be conducted at each of three labora 
tories for comparison of the two principal methods 
(one with distributed and one with concentrated 
load) which have been proposed for standard 
tests. About 700 tests are to be made at each lab © 
oratory. Carefully selected cement ani clay pipe 
will be used, of uniform quality and of three 
different sizes. The laboratories chosen for these 
tests are those of the Iowa Engineerin< Experi- 
ment Station at Ames, Iowa; the City Testing 
Laboratory at St. Louis, Mo., and the |.aboratory — 
of the University of Mlinois, at Urbana. In addi- 
tion, it was decided to have repeated at these 
laboratories, if possible, the investixation a 
actual pressures on drain tile in ditches wee 
by Prof. Marston as being already in postess 
the Iowa Engineering Experiment Stat! 

It was voted to attempt the prepara’ on 7 
least tentative fications to be pr sented ni 
the next meeting gf ‘the American © ‘cty 1% 
Testing Materials in 1912. ie 
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